




INTRODUCTION 

Recent t rends  i n  ecosystem modeling have produced complex simulation 
models which a r e  very d a t a  in t ens ive  (Andersen and Ursin 1977; Laevastu 
and Larkins 1981). 
biomass budget f o r  a box model of an ecosystem i s  r e l a t i v e l y  simple and 
can provide important information about the ecosystem standing s tock  and 
energy flow (Walsh 1981; Pauly 1982; Polovina i n  p re s s ) .  

However, i n  many s i t u a t i o n s  the  cons t ruc t ion  of a 

The ECOPATH model i s  an a n a l y t i c a l  procedure t o  e s t ima te  a biomass 
budget f o r  a box model of an ecosystem given inputs  which spec i fy  the  
components of the ecosystem, toge the r  wi th  t h e i r  m o r t a l i t y ,  d i e t ,  and 
e n e r g e t i c s  value. A computer program f o r  ECOPATH has been w r i t t e n  i n  
BASIC-80, ve r s ion  5.21, by Microsoftl  (CP/M ve r s ion )  and a l i s t i n g  i s  
provided i n  Appendix I. 

The ECOPATIt model produces es t imates  of mean annual biomass, annual 
biomass production, and annual biomass consumption f o r  each of t he  use r  
s p e c i f i e d  spec ie s  groups The spec ie s  groups represent  aggregations of 
spec ie s  wi th  e h i l a r  d i e t  and l i f e  h i s t o r y  c h a r a c t e r i s t i c s  and which have 
a common phys ica l  h a b i t a t .  The ECOPATH model i s  not a s imula t ion  model 
wi th  et t i m e  compoaent as are some more complex ecosystemmodels.  
es t imates  a biomass budget f o r  t h e  marine ecosystem i n  a s t a t i c  s i t u a t i o n  
under the assumption t h a t  t h e  ecosystem i s  a t  equi l ibr ium conditions.  

It 

Equilibrium condi t ions  a r e  def ined  t o  e x i s t  when the  mean annual 
biomass f o r  each spec ie s  group does not change from year  t o  year. 
condi t ion  results i n  a system of biomass budget equations which, f o r  

Thie 

* specie$ group i, can be expressed as: 

Production of biomass f o r  spec ies  i - a l l  preda t ion  
on spec ie s  i - nonpredatory biomass m o r t a l i t y  f o r  
spec ie s  i - f i s b e r y  ca t ch  f o r  spec ies  i = 0 f o r  a l l  i, 

(1) 

The ECOPATH model expresses each term i n  the budget equat ion as 
bi l i n e a r  func t ion  of t h e  unknown mean annual biomasses (BiSs) 80 t h e  
r e s u l t i n g  biomass budget equations become a system of simultaneous 
equations l i n e a r  i n  t h e  B i t s .  The mean annual biomass es t imates  are 
obtained by so lv ing  the  system of simultaneous l i n e a r  equations.  

The formulat ion of each term of t h e  biomass budget equation wi l l .now 
be presented i n  d e t a i l .  

l ae fe rence  t o  t r ade  names does not imply endorsement by t h e  National 
Marine F i s h e r i e s  Serv ice ,  NOAA, 
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THE MODEL 

Product ion 

Production ( P )  f o r  a cohort of animals over 1 year is defined as: 

P = f N t - (  l a  
O d  

and mean annual biomass (B) f o r  the cohort is defined as: 

where N t  i s  t h e  number of animals and w t  t h e  mean ind iv idua l  weight a t  
time t. 

Allen (1971) has inves t iga t ed  t h e  production t o  biomass (P/B) r a t i o  
f o r  a cohort  over a range of mor t a l i t y  and growth func t ions .  
number of growth and m o r t a l i t y  func t ions ,  including negat ive  exponential  
m o r t a l i t y  and von Ber t a l an f fy  growth, t he  r a t i o  of annual production t o  
mean biomass f o r  a cohort i s  t h e  annual. instantaneous t o t a l  m o r t a l i t y  
( z i l O  For a spec ie s  group which c o n s i s t s  of n cohorts o r  spec ie s ,  wi th  
lnstantaneous annual t o t a l  m o r t a l i t y  (Zi) f o r  cohort or spec ies  i, where 
m o r t a l i t y  is determined by a negat ive  exponential. func t ion  and growth by 
a von Ber ta lanf fy  growth func t ion ,  t h e  t o t a l  spec ies  group production (P) 
is  the  sum of the cohort  production ( P i )  and can be expressed as: 

For a 

Under the  assump-ion t h a t  t h e  Zi'S are a l l  equal t o  say 2, then t o t a l  
spec ie s  group production can be expressed as: 

P = Z B  

where B is  t h e  mean annual spec ie s  group biomass. 
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Allen (1971) has a l s o  shown t h a t  when growth i n  weight i s  l i n e a r ,  
the  P/B r a t i o  i s  equal t o  the  r ec ip roca l  of the  mean age f o r  a range of 
mor t a l i t y  funct ions.  For a number of o the r  growth and mor ta l i t y  func t ions  
the  r a t i o  of cohort  P/B can be the r ec ip roca l  of the  mean l i fespan .  Thus, 
f o r  a range of growth and m o r t a l i t y  func t ions ,  t o t a l  species  group 
production can be expressed as: 

where 5 i s  the  mean annual spec ies  group biomass, and C i s  a parameter. 
I n  an app l i ca t ion  of ECOPATH t o  an ecosystem of French F r iga t e  Shoals 
where the re  was very l i t t l e  f i s h i n g  mor t a l i t y ,  the P/B r a t i o  f o r  f i s h e s  
and crustaceans was taken a s  the  annual instantaneous n a t u r a l  mor t a l i t y  
( M ) ;  whereas, f o r  primary and secondary producers whose growth i s  more 
l i k e l y  t o  be l i n e a r  than the  von Ber ta lanf fy ,  t he  P/B r a t i o  was est imated 
as the r ec ip roca l  of the  mean age (Polovina i n  p re s s ) .  

Predat ion Mor ta l i ty  

The predat ion mor t a l i t y  i s  the  f r a c t i o n  of t he  biomass of a spec ies  
group which is  consumed by a l l  predators .  
needed. 
defined. A d i e t  composition matrix D C i j  must be spec i f i ed  where an e n t r y  
D C i j  from t h i s  mat r ix  r e f e r s  t o  the  proport ion (by weight) of prey j i n  
the  d i e t  of predator  i. The primary source of t h i s  information is the  
ana lys i s  of stomach contents  (Macdonald and Green 1983). The second type 
of information needed t o  a s c e r t a i n  preda t ion  m o r t a l i t y  i s  the  food 
requirements of the  predator .  
spec i fy  FR.> the  r a t i o  of annual consumption t o  mean annual biomass. 
annual food: required by the predator  i s  the  product of FRi and Bi. 

Two types of information a r e  
F i r s t  t he  food web o r  predator-prey r e l a t ionsh ips  must be 

The ECQPATH model r equ i r e s  t he  user  t o  
The 

Some va lues  of d a i l y  food required .as a f r a c t i o n  of body weight range 
from 0.005 t o  0.02 (Laevastu and Larkins  1981). Based on these d a i l y  
es t imates  a range of annual food requi red  a s  a f r a c t i o n  of mean 
biomass (FRi) i s  1.8 t o  7.3. 

Nonpredation Mor ta l i ty  

A 1 1  mor t a l i t y  a t t r i b u t a b l e  t o  causes o the r  than predat ion and f i s h i n g  
i s  termed nonpredator mor t a l i t y .  The ECQPATH model def ines  ecotrophic  
e f f i c i e n c y  e i  as the  f r a c t i o n  of t o t a l  production which i s  removed by 
f i s h i n g  and preda t ion  mor t a l i t y .  This was 0.95 i n  the  French F r i g a t e  
Shoals model. The nonpredator m o r t a l i t y  r a t e  i s  ( I - e i ?  Z i ,  and the  
amount of production which goes t o  nonpredation mor t a l i t y  1s 
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FOP n spec ies  groups the  biomass budget equation (1) becomes a 
system of n simultaneous equat ions as follows: 

n 

k=l 
c1 B 1  - 1 (FRk) Bk DCkl - (l-el)  C 1  B 1  = catch1 , 

n 

With input estimates f o r  parameters Cis FRip D C f S 3  and el f o r  a l l  i 
and j, and catches (catchi)  i f  t he re  is  f i s h i n g ,  t h i s  system of equations 
i s  a system of n simultaneous equat ions f i n e a r  i n  t h e  unknown B i t s ,  This 
system of equat ions can be expressed i n  mat r ix  form as AB = C, where A is  
an n x n mat r ix  of c o e f f i c i e n t ,  B i s  an n-dimensional vector  of mea 
spec ies  group biomass, and C is t h e  vec tor  of f i s h e r y  ca tch  where the  i 
element is t he  t o t a l  ca tch  f o r  t he  i t h  species  group. 

I f  t he  matri A i s  of f u l l  rank and ' if  t he re  a r e  some f i s h e r y  catches 
f o r  some spec ies  the  vec tor  C i s  not h u l l ,  then t h e r e  t y p i c a l l y  e x i s t s  
a unique n o n t r i v i a l  s o l u t i o n  vec to r  of biomass B. I f  t he re  are no f i s h e r y  
catches then it i s  necessary t o  provide an estimate of at least one of t h e  
mean spec ies  group biomass ~i before there  e x i s t s  a unique n o n t r i v i a l  bio- 
mass vec tor  B which so lves  the  budget equation. I n  the  app l i ca t ion  of 
ECBPATII t o  an ecosystem a t  French F r iga t e  Shoals where there  was no f i sh -  
ing m o r t a l i t y ,  t he  biomasses of t h r e e  apex preda tors  were estimated f r  
f i e l d  censuses and t r e a t e d  as known inputs.  I n  t h i s  app l i ca t ion  the  i 
element of C vec tor  was t h e  annual predat ion by the  th ree  apex preda tors  on 
the  i t h  spec ie s  group. 

8 

THE COMPUTER PROGRAM 

The ECOPA!CH model has been implemented v i a  two BASIC language programs. 
The "d ia lec t"  of the  language used i s  BASIC-80, vers ion  5.21, by Microsoft 
(CP/H vers ion) .  These programs are designed t o  be used i n t e r a c t i v e l y  on a 
terminal  o r  a hard copy p r i n t e r .  The f i r s t  program is t h e  input parameter 
program which accepts  t he  input  parameters and formats them i n t o  a BASIC 



5 

sequent ia l  f i l e ,  The second program i s  the  ECOPATH model it 
program uses the  f i l e  c rea ted  by the  input program and allows parameter 
changes. 
ecosystem and show t h e i r  immediate impact on p r i o r  runs. 
run process may be done success ive ly  u n t i l  the  des i red  parameters are 
r e a l i z e d ,  with the  opt ion of saving them a f t e r  each t r i a l  run. 

The i n t e n t  i s  t o  allow modif icat ion t o  the parameters of the  
This change-and- 

The input  program reques ts  the  following information i n  the order  
presented. 
parentheses.  

The v a r i a b l e  names used i n  both programs are given i n  

1. (FLNAMES). The name of t he  f i f e  t o  be created.  This name 
should follow the  f i l e  naming conventions of the  system used. 

NOTE: 
wi th  t h i s  name and w i l l  w r i t e  over an e x i s t i n g  f i l e .  
va r i ab le .  

The program does not  check f o r  f i l e s  a l ready e x i s t i n g  
Character 

2. (N). The number of species  groups. Numeric v a r i a b l e  with no 
decimal point .  

3. (SPECIE$(N)). N-species group names. Character v a r i a b l e  ( f i r s t  
15 cha rac t e r s  used). 

4 .  (NFLAG(N))b Ind ica t ion  of a f ixed  biomass es t imate  provided by 
en te r ing  a "1" or a "0" f o r  each spec ies  group. 
t h a t  an es t imate  of spec ies  group biomass w i l l  be provided, a 
**O'' allows ECOPATH t o  estimate it. 

A "1" i nd ica t e s  

5. (B(N)). 
"1" i n  response t o  4. 

(CFLAG%(N)). 
a "1" o r  a "0" f o r  each spec ies  'group. 

(CATCH(N1). 
a "1" i n  response t o  6. 

The biomass es t imates  f o r  the  species  ind ica ted  by a 
Numetic with a decimal poin t  a s  needed. 

6 .  Indica tor  of ca tch  da ta  t o  be provided by en ter ing  

7 .  The ca tch  da ta  f o r  each spec ies  group indica ted  by 

8. (Z(N)). Annual production/biomass r a t i o s  f o r  t he  N-species 
groups. Numeric wi th  a decimal point a s  needed. 

9. (EE(N)) e Ecotrophic e f f i c i e n c i e s  f o r  the  N-species groups. 
Ecotrophic e f f i c i ency  is  the  f r a c t i o n  of t o t a l  mor t a l i t y  due t o  
f i s h i n g  and predation. Numeric with a decimal poin t  as needed. 

10. (IIABAR(N)). Habi ta t  a reas  f o r  the  N-species groups. Numeric 
with a decimal point  as needed. 

11. (FR(N)). Annual food required as the  r a t i o  of annual 
consumption t o  mean annual biomass f o r  t he  N-species groups. 
Numeric with a decimal point  as needed. 
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I 

12,  (DC(N,N)). N x N d i e t  composition parameters. The f i r s t  row 
would make up the  d i e t  composition f o r  the  f i r s t  spec ies  group 
and so on. NOTE: The sum of the  d i e t  composition vector  (row) 
f o r  each spec ies  graup must be equal t o  1 o r  0. 
composition mat r ix  must sum t o  1 f o r  a11 spec ies ,  except f o r  
primary producers which can sum t o  0. 
poin t  

The d i e t  

Numeric with a decimal 

f f  a mistake i s  made during input ,  simply continue as it i s  
co r rec t ab le  via  the  main program (except f o r  the  va lue  of N and the  
spec ies  group names I .  

The input parameter program works i n  the  following manner: F i r s t  
Next, the number of spec ies  groups (N) i8 the  f i l e  name is  requested.  

requested.  
such as "15." 
may include blanks,  numbers, let ters,  e tc . ,  but only the  f i r s t  15 charac- 
ters are used as i d e n t i f i c a t i o n  wi th in  the  ECOPATH main program. 
t h a t  a number is  assigned t o  each specie8 group name. 
the  order  i n  which they are entered.  
of each groups as a l l  the  following input parameters w i l l  be requested i n  
the order  t h a t  the  names were entered.  We have found it works we l l  t o  
e n t e r  top level preda tors  f i r s t  and proceed successively down t h e  food 
chain.  

The response should be a numeric value without a decimal point 
These The next r eques t s  a r e  f o r  the  P1-species group names. 

Notice 
This corresponds t o  

It is a good idea t o  note  the  number 

The input  parameters w i l l  be requested i n  the  order  ou t l ined  e a r l i e r .  
For f u r t h e r  information about t he  input parameters, p lease  r e f e r  t o  the  
program l i s t i n g .  

Input e r r o r s :  
for the  va lue  of N and the  spec ies  group names. 

A 1 1  input may be changed v i a  the  main program except 

Stopping the  input program: In t e r rup t ing  the  program a t  any point  
before  the  message: ****> CREATING FILE ... w i l l  prevent the  c rea t ion  of 
an undesired f i l e .  

F i l e  c rea t ion :  The input  parameters are s tored  i n  v a r i a b l e s  ( i n  
memory). This means t h a t  a f i l e  i s  not being c rea ted  as input  is entered.  
The f i l e  is crea ted  a f t e r  v e r i f i c a t i o n  t h a t  t he  f i l e  name entered is r e a l l y  
the  one des i red .  I f  i t  i s  discovered t h a t  the  f i l e  name i n i t i a l l y  entered 
is i n c o r r e c t ,  simply f i n i s h  en ter ing  t h e  input parameters and e n t e r  the  
l e t te r  "'N" i n  response to :  

ARE YOU SURE YOU WANT TO USE TEiE FILENAME . * ? ( Y / N ) ?  

Then e n t e r  the  des i r ed  f i l e  name, a f t e r  the  message: 

****> CREATING FILE ... 
t he  f i l e  is crea ted  and a l l  of t h e  input information w i l l  be placed i n t o  
it .  The format of t h e  f i l e  is  ou t l ined  i n  the  input  program l i s t i n g  
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along with f u r t h e r  usage notes .  
of the  input  program usage. 

Please r e f e r  t o  Appendix I1 f o r  an example 

The. main program performs ca l cu la t ions ,  provides output ,  and allows 
input  parameters t o  be changed. Af te r  the c r e a t i o n  of an input  f i l e ,  one 
may i n t e r a c t i v e l y  ad jus t  t h e  parameters and view t h e i r  impact upon t h e  
model. A l l  of t h e  input parameters may be modified except f o r  the number 
of spec ies  groups (N), and t h e  spec ies  group names. Af te r  each run, it i s  
poss ib le  t o  save the  parameters used i n  t h a t  run i n  a f i l e .  For example, 
one may save t h e  latest  parameters under t h e  same f i l e  name as t h e  i n i t i a l  
input  f i l e ,  hence de f in ing  a new set of base l ine  parameters, o r  save it 
under a new name, thus having two f i l e s ,  t he  o r i g i n a l  and t h e  modified 
parameters 

The main program operates  i n  t h e  following manner. F i r s t ,  t h e  name of 
the  f i l e  t o  be used is requested.  This f i l e  contains  the base l ine  o r  orig- 
i n a l  input parameter values.  Next, the  opt ion of t he  output s i z e  may be 
modified. 
i nd ica t e s  t h a t  a p r i n t e r  or  hard copy is t o  be made. It i s  important t o  
note  t h a t  i f  t he  "P" opt ion  is  used, t h e  width of the  p r i n t e r  output  must 
be spec i f i ed  t o  t h e  BASIC system before running the  program. For MBASIC 
use r s ,  the command i s :  WIDTH 132. 

"S" i n d i c a t e s  a screen  o r  80-column output  t o  be produced. "P" 

Modif icat ion of t he  input values  (parameters) may be made a t  t h i s  
point.  
made, then a menu a s s o c i a t i n g  a s i n g l e  d i g i t  t o  t he  seven sets of 
parameters is  displayed. Upon choosing the  des i r ed  parameter set t o  
modify, a menu of t he  species  groups and t h e i r  corresponding number i s  
displayed.  

Simply r ep ly  "Y" t o  t h e  reques t  "CHANGES?". I f  changes are t o  be 

I f  no changes are des i red ,  t h e  program w i l l  d i sp l ay  the  input  
parameters and t h e  r e s u l t s .  When t h i s  is completed, the opt ion  t o  make 
changes i s  presented again.  I f  no changes are des i r ed  a t  t h i s  po in t ,  t h e  
opt ion  t o  save the  parameters i s  given. 

EXAMPLES 

Appendix I11 shows an a c t u a l  run of t he  ECOPATH program. This  example 
Note t h a t  each spec ie s  group is  

This number corresponds with the  order  i n  which 
is provided as an  i n s t a l l a t i o n  aid.  
equated wi th  a number. 
they were en tered  (see the  input  program desc r ip t ion ) .  
name and number are used interchangeably throughout t h e  program. 

The spec ies  group 

There are two places  where changes t o  the parameters are of fered .  The 
f i r s t  is  shown i n  Appendix IV. 
end of Appendix III). The changes made do not  a l t e r  the f i l e  i t s e l f  ( i n  
these  two examples, "JEFF"). I f  it i s  des i r ed  t o  save t h e  changes, they 
can e i t h e r  be saved as a new da ta  set o r  s to red  i n  the  o r i g i n a l  d a t a  set t o  
r ep lace  the  previous va lues  (i.e.,  saving t h e  input parameters under the  
name of "JEFF" would rep lace  the  e x i s t i n g  ones).  

The second i s  a t  t h e  end of a run ( s e e  t h e  
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The use of t he  input parameter program is  shown i n  Appendix If. The 
biomass estimate and catch d a t a  r e q u i r e  a "1" o r  "0" t o  i nd ica t e  t h a t  
values  w i l l  be entered.  
warning pessage is  displayed along with the  prompt. 
is s t ruc tu red  such t h a t  a l l  N parameters f o r  a p a r t i c u l a r  spec ies  group are 
entered a t  one t i m e .  The f irst  number of "DC(1,2)" i nd ica t e s  t he  predator ,  
and the  second number ind ica t e s  t he  prey. 
mat r ix  r ep resen t s  the  proport ion of var ious prey i n  the  d i e t  of predator  i. 
Note t h a t  t he  sum of a preda tors  d i e t  consumption must be 1.0 o r  0.0, (A 
sum of 8.0 occurs  f o r  primary producers.) If a mistake is  made such t h a t  
0.33 and 0.79 are entered so 0.33 4 0.77 = 1.1, then a warning message is 
displayed along with the  prompts. A t  t he  end of t h e  program the re  i s  a 
prompt t o  ensure t h a t  t he  parameters entered w i l l  be s tored  i n  a f i l e  
without ru in ing  a previously c rea ted  f i l e .  
FILE" i s  displayed,  t he  f i l e  i s  phys ica l ly  created.  Because khe 
doesn ' t  check f o r  e x i s t i n g  f i l e  names9 it is  poss ib l e  t o  ran over 
e x i s t i n g  f i l e  by en ter ing  the  same name. 
already c a l l e d  "DATA," then it would be replaced by t h i s  cur ren t  set of 
parmeters. 

I f  a mistake i s  made such as en te r ing  a "2," a 
The d i e t  camposition 

Thus t he  i t h  row of t h e  DC(N,N) 

Once the  message "CREATING 

For example, i f  t he re  was a f i l e  

Appendices V and VI show o the r  warning aessages which may be 
displayed. Appendix V shows t h a t  a f t e r  the  h a b i t a t  area input parameters 
are displayed,  t h e  diagonal elements of the  AA matrix (AA*B=C) are checked 
t o  see t h a t  they a l l  are g r e a t e r  than 0. If any a r e  not g r e a t e r  than 0, 
then they are displayed along with the  AA matrix. The program then allows 
changes t o  be made. When a diagonal  element of the  AA mat r ix  i s  less than 
o r  equal t o  0, t h i s  means mor ta l i t y  exceeds production f o r  t h a t  spec ies  
group and e i t h e r  the  P/B r a t i o  should be increased o r  e of the  mor t a l i t y  
components reduced u n t i l  the diagonal  element becomes i t i v e .  Appendix V 
shows t h a t  a f t e r  the  ecotrophic  e f f i c i ency  input  parameters are displayed,  
t he  d i e t  consumption rows are checked t o  see t h a t  they sum t o  1 ( a s  i n  t h e  
input  program, see Appendix 11). I f  a p reda to r ' s  d i e t  consumption doesn ' t  
sum t o  1 or 8 ,  t he  name of t h e  species  group is displayed and cha 
allowed. Thus, t he  sums of the  rows i n  the  d i e t  composition matr 
checked i n  both the  input  program and t h e  ECOPATH program. 
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Appendix E,--The ECOPATH input: parameter rind main pragramrs, 
I 

10 RpX ***t************~********~***~**********~~*****************************~ 
20 REM * E C O P A T H  * 
30 REM * INPUT PARAMETER PROGRAM ck 

50 REM * BY JEFFREY J, BOLOVINA * 
60 REM * MARK D, OW * 
80 REM * T H I S  PROGRAM CREATES A BEQUENTIAL F I L E  OF INPUT PARAlBTERS FOk THE * 
90 REM * ECOPATH PROGRAM, THE F I L E  IS CREATED I N  THE FOLLOWING FASHPON: * 
100 REM * * 
110 REM * CARD NUMBER INFORMATION * 
120 lREM * m i i i m m m n m w i  u m x u m m ~ r m i n i  lb 

130 REM * s N THE NUMlBER OF SPEGSCES CROUPS * 
140 REM * IN T H I S  SET OF DATA, * 
150 REM * * 
160 REM * 2 S P E C I E $ ( I )  := THE B I P S T  S P E C I E S  * * 170 REM * GROUP NAME. 
1816 Rut * * 
190 REM * 3 >NFLAG( l )  - 1 IF BIOMASS ESTIMATE * 
200 REM * ENTERED, 0 IF NONE. * 
210 R E M  * >CFLAGX(l)  = 9. I F  CATCH DATA ENTER-* 
220 REM * ED, 0 IF NONE. * 
230 REM * >CATCH( I> : = THE CATCH DATA AS ENT- * 
240 REM * ERED OR SET TO 60 * 
250 REM * > S ( l > : =  THE SIqMASS ESTIMATE AS * 
260 REM * ENTERED OR SET TO 0 .  * 
270 REM * >2(1):= THE PRODUCTION/BXOMASS * 
280 REM * RATIO 0 * 
290 REM * >EE( 1) : * THE ECOTROPHXC EFFICEENCY .* 
300 REM * >HABAR(l):m THE HABITAT AREA. * 
310 REM * > F R ( l ) t m  THE FOOD REQUIRED, * 
320 REM * * 
330 REM * 4 S P E C I E S ( 2 )  THE SECOND S P E C I E S  * 
340 REM * GROUP N M o  * 
350 REM * * 
360 REM * 5 >NFLAG(Z) ETC. e e * 
370 REM * * 
380 REM * ETC * * 
390 REM * * 
400 REM * 2N 9 2 DC(191):- THE FIRST D I E T  COMPOS- * 

PTION FOR S P E C I E S  GROUP 1. * * 410 REM * 
420 REM * 
430 REM * 2N + 3 DC( 1,2) := THE SECOND D I E T  COMP- * 
440 REM * OSITION FOR S P E C I E S  GROUP 1. * 
450 REM * ETC a * 
460 REM * * 
470 REM *---------~--------------------------------~”--------------~-~.”-~~.-~~* 
480 REM * USAGE NOTES: * 
490 REM * * 
500 REM * OTHER BASICS TO REDUCE THE SIZE OF THE INPUT PARAMETER * 
510 REM * F I L E .  (REMEMBER TO ALSO CHANGE THE M A I N  PROGRAM IF DONE.) * 
520 REM * * 

70 REM R I I ~ ~ - ~ ~ ~ ~ ” L ” - L - - L I I ” - ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ - ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ” ~ = ~ ~ ~ ~ ~ ~ ” ~ ~ ~ ~ ~ ~ = ~ *  

1) THE D I E T  COMPOSITION MAY BE REFORMATTED FOR SMALL N OR 
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530 REM * 2)  THE SUM OF EACH DIET COMPOSITION ROW IS CHECKED TO BE * 
540 REM * 1 OR 0 ,  THE TOLERANCE TO THE NUMBER 1 MAY BE CHECKED TO * 
550 REM * THE DESIRED DECIMAL PLACE (SEE VARIABL * 
560 REM * * 
5 7 0  REM * 3) THE PROGRAM DOES NOT VERIFY THAT THE FILE NAME TO BE * 
580 REM * CREATED DOES NOT EXIST, AND WILL WRITE OVER AN EXISTING * 
590 REM * PILE IF  I N  EXISTENCE. (THIS PROTECTION IS POSSIBLE BY * 
600  REM * CHECKING THE RETURN CODE OF THE "OPEN" INSTRUCTION,) * 
610 REM * * 
6 2 0  REM * 4) ERRORS ,ARE CORRECTABLE USING TlIE PARAMETER CHANGE * 
630 REM * OPTION I N  THE MAIN PROGRAM. (MOST ERRORS EXCEPT FOR THE * 
640 REM * * 
650 REM * * 
660 REM * 5) FOR FURTHER INFORMATION, PLEASE REFER TO THE MAIN PROGRAM * * * 670  REM * 
680 REM * 
6 90 Rm ........................................................................ 
700  REM 
7 1 0  REM 
720  DEFINT I - N  
730  DEFDBL A-H,M-2 
740  OPTION BASE P 
750 REM DECLARE THE MINIMUM VALUE OF ARRAY SUBSCRIPTS, 

770  REM 
780 PR1NT:PRINT:PRINT:PRINT 

VALUE OF N AND THE SPECIES GROUP NAMES). 

AS WELL AS THE ECOPATH USER &ANUAL, 

1 760  REM ---s----------------___________l_l______--~-- 

~ 790 PRINT It************** ECOPATXQ ENPUT PARAPIIETER FILE PROGRAM ************'I 

810 INPUT "ENTER THE NAME OF THE FILE FOR THESE INPUT PARAMETERS ";FLNAME$ 
820  PRINT "THE NAME OF THE FILE TO BE CREATED I S  ";FLNAME$ 
;", I S  THIS CORRECT ( Y / N )  'I; 

830 INPUT Is ";CORRECT$ 
840 I F  (CORRECTS = "N") GOTO 800 
850 IF  (CORRECT$ 43 "Y") GOTO 800 
860 REM 
870 REM 
880 PRINT '' ":PRINT 'I ** 
890 INPUT "PLEASE ENTER THE f?UMBER OF SPECIES GR0UPS";N 
900 I F  (N 4 1) THEN PRINT '' ":PRINT "SORRY, THAT'S TOO SMALL.":GOTO 880 
910 PRINT "THE NUMBER OF SPECIES GROUPS IS";N;", IS THIS CORRECT ?Y/N)"; 
9 2 0  INPUT ";CORRECT$ 
930 IF  (CORRECTS = "N") GOT0 $80 
940 I F  (CORRECTS 0 OtY") GOT0 880 

800 PR-IIT '' '' 

==P='=PX--------=P==~====e=P===============~================ 

VARIABLE DECLARATIONS 
980 REM ........................................................................ 
990 D I M  B ( N )  
1000 DIM CATCH(N) ,@FLAG%(N) 
1010 D I M  DC(N,N) 
1020 DIM EE(N) 
1030 D I M  FR(N) 
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1040 DIM HABAR(N) 
1050 DIM NFLAG(N) 
1060 DIM SPECIE$( N) SUM(N) 
1070 DIM Z(  N) * 

1090 REM 
1100 PRINT I' ":PRINT It I' 

1110 FOR I = 1 TO N 
1120 
1130 LINE INPUT I' ";SPECIE$(I) 
1140 NEXT I 
1150 PR1NT:PRTNT 
1160 FOR I = 1 TO N 
1170 PRINT "ENTER 1 IF FIXED BIOMASS ESTIMATE, ' 0 '  IF NONE FOR " 
;SPECIE$(I); 
1180 INPUT 'I ";NFLAG( I) 
1182 IF (NFLAG(1) <> 1 AND NFLAG(1) <> 0) THEN PRINT 
:PRINT "1 OR o PLEASE@*:GOTO 1170 
1190 NEXT I 
1200 PR1NT:PRINT 
1210 FOR I = 1 TO N 
1220 fF (NFLAG(1) = 0) WEN B(1) = O#:GOTO 1250 
1230 
1240 INPUT I' ";B(I) 
1250 NEXT I 
1260 PRINT : PRINT 
1270 FOR I = 1 TO N 
1280 PRINT "ENTER 1 ' IF CATCH DATA AVAILABLE, '0 '  IF NONE FO 
1290 
1295 IF (CFLAGX(1) <> 0 AND CFLAG%(f) 0 1) TItEM PRINT Is ":PRI 
"1 OR o PLEASE~~:GOTO 1280 
1300 NEXT I 
1310 PR1NT:PRINT 
1320 FOR I = 1 TO N 
1330 IF (CFLAGX(1) = 0) THEN CATCH(1) = 0P:GOTO 1360 
1340 
1350 INPUT It ; CATCH( I) 
1360 NEXT I 
1370 PR1NT;PRINT 
1380 FOR I = 1 TO N 
1390 
1400 INPUT ";Z(I) 
1410 NEXT I 
1420 PR1NT:PRINT 
1430 FOR I = 1 TO N 
1440 
1450 INPUT " ";EE(I) 
1460 NEXT I 
B 47 8 PRINT : PRINT 
1480 FOR I = 1 TO I 
f 490 
1500 INPUT It ";HABAR(I) 

PRINT "ENTER THE NAME OF SPECIES GROUPP";I; 

PRINT "ENTER THE KNOWN BIOMASS/BABITAT AREA FOR ";SPECIE$(I); 

INPUT 'I " ; CFLAGX ( I ) 

PRINT "ENTER THE CATCH DATA FOR ';SPECIE$(I) ; 

PRINT "ENTER THE PRODUCTION/ BIOMASS RATIO FOR I' ;SPECIE$( I) ; 

PRINT "ENTER THE ECOTROPHIC EFFICIENCY FOR 'I; SPECIE$( I) ; 

PRINT "ENTER THE HABITAT AREA FOR ";SPECIE$( I) ; 
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1510 NEXT I 
1520 PR1NT:PBINT 
1530 FOR I = 1 TO N 
1540 
1550 
1560 
1570  
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 
1750 
17 60 

' 1770 
1780 
1790 
1800 
1810 
1820 
1830 
1840 
1850 
1860 
1870  
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1 9 7 0  
1980 
1990 
2000 
2010 

* *  2020 

PRINT. "ENTER !lXE FOOD REQUIRED FOR ";SPECIE$(I);  
INPUT ";FR(I)  

NEXT I 
PR1NT:PRINT 
FOR I = 1 TO N 

PRINT I' '' 
SUM! = 01 
PRINT "ENTER THE";N;" DIET COMPOSITION PARAMETERS FOR ";SPECIE$(I) 
FOR J = 1 TO N 

PRINT "ENTER DC(";I;" $ 9 9  "*J*") 
INPUT 'I " ; D C ( I , J )  
SUM! = SUM! + D C ( 1 , J )  

It* ¶ 

NEXT J 
IF  (SUM! = 0) GOTO 1790 
SM! = ABS(SUM! - 1%) 
I F  ((SM!) < .0001) GOTO 1790 

REM 
REM MODIFY THE ABOVE INEQUALITY TO VARY THE APPROXIMATION TO 1 BY THE SUM!. 

REM 
REM ------------------------------------------~---------------------~a---- 

PRINT 'e ":PRINT I' *I 

PRINT "*** WARNING s 'THE DIET COMPOSITION FOR 'I ; SPECIE $ (I ) ; 
PRINT " DOES NOT SUM TO 1 OR 0, PLEASE REENTER." 
PRINT '' 'I 

GOTO 1590 
PRINT 

NEXT P 
PRINT '' ":PRINT 'I 'I 

PRINT "ARE YOU SUR3 YOU WANT TO USE THE FILE NAME ";FLNAME$;" (Y/N)"; 
INPUT '' " ; CORRECT $ 
I F  (CORRECTS = "Y") GOTO 1890 
I F  (CORRECTS <> "N") GOTO 1810 
PRINT I' I' 

INPUT ''ENTER THE DESIRED FILE NAME ";FLNAME$ 
GOTO 1810 
PRINT 'I " 

PRINT '' ****> CREATING FILE ";FLNAME$ 
OPEN "0" #I FLNAME $ 
REM 
REM ENTER THE RETURN CODE CHECK HERE PER FILE PROTECTION CAPABILITY 

REM 
 PRINT#^, N 
FQR I = 1 TO N 

REM -----I-----------------------------------~--------------------- 

PRINT#~,SPECIE$(I) 
 PRINT#^, NFLAG( I ; CFLAG%( I 1 ;CATCH( I 1 ; B( I 1 ;Z ( I 1 ; EE( I 1 ;ma( I 1 I FR( 1) 

NEXT I 
FOR I = 1 TO N 

FOR J = 1 TO N 
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140 REM * 
158 REM * 
160 REM * 
180 REM * 
190 REM * AASV(N,N) 
200 REM * 
210 REM * ANPROD(N) 
220 REM * 
230 REM * ARRAYA(N*N) 
240 REM * 
250 REN * 
260 BEN * B ( N )  
270 REM * 
280 REM * 
290 REM * 
300 REM * BEATEN(N,N) 
310 REM * 
320 REM * BSTFHA(N) 
330 REM * 
340 REES * @(N) 
350 REM * 
360 REM * CATCHW 
370 REM * 
380 REM * CFEAGX(N) 
390 REM * 
400 REM * 
410 REM * D(N) 
420 REP% * 
440 * 
460 REM * 
470 REM * 
480 REM * 
490 REM * 

170 REM * AA(N,N) 

430 REM * DC(R,N)  

.450 REM * DISPLAYS 

DICTIONARY O F  VARIABLES 
= L I = X = = D P t s = l e e = = = = E = = =  

COEFFICIENT MATRIX PER U * B  = C 

SAME AS ABOVE, USED I N  ACTUAL COMPUTAIONS 

ANNUAL PRODUCTION OUTPUT VECTOR 

COLUMN-WISE VECTOR OF THE IBA(N,N) MATRIX 
WHERE ARRAYA(3) = AA(1,3) 

INITAEEY A VECTOR OF THE MEAN ANNUAL S P E C I E S  
GROUP BIOMASS, AFTER COMPUTATION O F  A*B = C, 
THE NONTRIVIAL SOLUTION VECTOR 

CONSUMPTION OUTPUT MATRIX 

BIOMASS FER U N I T  O F  HABITAT AREA OUPUT VECTOR 

VECTOR OF F I S H E R I E S  CATCH PER A*B = C 

CATCH INPUT VECTOR 

INDICATES THE PRESENCE O F  RON-ZERO CATCH INPUT 
1 * PRESENTSO = NOT PRESENT 

VECTOR O F  (1 - E E ( 1 ) )  * Z ( 1 )  

D I E T  COMPOSITION INPUT MATRIX 

0's" = SCREEN OUTPUT, srPBr = PRINTER OUTPUT 
LIMITS O F  80 AND 132 COLUMNS RESPECTIVELY 
USAGE NOTE: I F  A PRINTER IS SLAVED, THEN THE 
PRJNTER MODE MAY B E  USED IF TEE SCREEN OUTPUT 
WIDTH IS DEFINED AS 132 ( I . E .  ENTER 'WIDTH 132')* 

* 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* * 
* 
* 
* 
* 
* 
* 
* * 
* 
* * 
* 
* 
* * 
* * 
* 
* 
* * 
* 



16 

Appendix I. --Continued. 

500 flEM * 
510 REM * 
520 REM * 
530 REM * 
540 REM * 
550 REM * 
560 REM * 
570 REM * 
580 REM * 
590 REM * 
600 REM * 
610 REM * 
620 REM * 
630 REM * 
640 REM * 
650 REM * 
660 REM * 
670 REM * 
680 REM * 
690 REM * 
7 0 0  REM * 
710 REM * 
720 REM * 
730 REM * 
740 REM * 
750 REM * 
7 6 0  REM * 
770 REM * 
780 REM * 
790 REM * 
800 REM * 
810 REM * 
820 REM * 
830 REM * 
840 REM * 
850 REM * 
860 REM * 
870 REM * 
880 REM * 
890 REM * 
900 REM * 

E C F F ( N )  

EE(N)  

FCATCH( N )  

FLNAME $ 

FRW 

HABAR(N) 

INCREMENT 

NEGFLAG ( N) 

NFLAG ( N 

OLDB( N )  

OLDCATCH(N) 

SPECIE$(N) 

SUM! (N)  

TOTAL( N) 

Z ( N )  

* 
ECOLOGICAL EFFICIENCY (PRODUCTION/CONSUMTION) * 
OUTPUT VECTOR * 
ECOTROPHIC EFFICIENCY INPUT VECTOR * 
FISHERY CATCH OUTPUT VECTOR * 

* 
* 
* 
* 
* 

SEQUENTIAL F I L E  OF INPUT PARAMETERS CREATED BY 
THE ECOPATH INPUT PROGRAM OR T H I S  PROGRAM * 
FOOD REQUIRED INPUT VECTOR * 
HABITAT AREA INPUT VECTOR * * 
THE NUMBER OF OUTPUT ITEMS THAT WILL FIT ON ONE * 
SCREEN PAGE ( I F  DISPLAY$ = " S " )  OR PRINTER PAGE * 
INDICATES THE PRESENCE OF AA MATRIX DIAGONAL * 

* 

* 
ELEMENTS WHICH ARE L E S S  THAN OR EQUAL TO 0 * 
1 = DIAGONAL <= 0 ,  0 = DIAGONAL > 0 * 

* 
INDICATES THE PRESENCE O F  F I X E D  INPUT BIOMASS * 
ESTIMATES. 1 = PRESENT ,O = NOT PRESENT AND * 
THE CORRESPONDING B INPUT ELEMENT S E T  TO 0.0 * * 
STORAGE VECTOR OF B VALUES BEFORE SOLUTION * 
STORAGE VECTOR OF CATCH VALUES BEFORE USE I N  * 
COMPUTATION * 
S P E C I E S  GROUP NAMES (ONLY F I R S T  15  CHARACTERS * 

* 

* 
USED PER OUTPUT) * 

TO 1 OR 0, THEN ERROR IS  FLAGGED * 
THE SUM O F  THE J T H  COLUMN OF B E A T E N ( 1 , J )  

* 
THE SUM O F  THE I T H  ROW OF DC(1,  J) . I F  NOT EQUAL * 

* 
* 

PRODUCTION/BIOMASS RATIO WHERE Z = M + F INPUT * 
VECTOR * * 

910 REM *-I-I-c-,--,---------I--,-----,----,-------------------------------------------* 
920 REM * D E F I N T  DEFINES ALL VARIABLES STARTING WITH THE LETTERS * 
930 REM * I THRU N TO BE INTEGERS * 
940 REM * DEFDBL DEFINES ALL VARIABLES STARTING WITH THE LETTERS * 
950 REM * A THRU H AND M THRU Z T O  BE DOUBLE P R E C I S I O N  * 
960 REM * * 
970 REM * NOTE: VARIABLES ENDING WITH THE FOLLOWING CHARACTERS DO NOT FOLLOW * 
980 REM * THE ABOVE D E F I N I T I O N S :  * 
990 REM * * 
1000 REM* % INTEGER NUMBERS OR VARIABLES * 
1010 REM* ! SINGLE P R E C I S I O N  NUMBERS OR VARIABLES * 
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1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 

f 260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1 538 

. 1250 

REM* # DOUBLE PRECISION NUMBERS OR VARIABLES * 
REM* $ STRING VARIABLES * 
REM*******************+**n*fn*t*f+******~*~***************~*~*~********************** 
REM 
REM 
DEFINT I - N  
DEFDBL A-IE M-2 
OPTION BASE 1 
REM DECLARE THE MINIMUM VALUE OF A R M Y  SUBSCRIPTS. 
REM ---------I-------"-..------------------- 

P R I N T  ":PRINT I' **+*4r**Jt** E C 0 p A **********'* 
P R I N T  'I ":PRINT tt " 
INPUT "PLEASE ENTER THE NAME OF THE F I L E  TO BE USED "s;FLNAME$ 
]PRINT IITEIE F I L E  TO BE USED I S  ";FLNAME$;", IS T H I S  CORRECT (Y/N) 'I; 

INPUT ";CORRECT$ 
I F  (CORRECTS = "N") GOT6 1130 
I F  (CORRECT$ <> "Y") GOT0 1130 
OPEN '*I",#1 ,FLNAME$ 
INPUT #1 , N  
EU3M INPUT THE NUMBER OF S P E C I E S  GROUPS 

DIM A A ( N , N )  ,AASV(N,N) ,ANPROD(N) ,ARUYA(N*N) 
DIM B( N) BEATEN (N I N) , BSTPHA( N) 
DIM C(N)  ,CATCH(N) ,CFLAGX(N) 
DXM D(N),DC(N,N) 
DIM ECFF(  N) , EE(  N) 
DIM FCATCH(N),FR(N) 

DIM SPECIE$(N)  ,SUM! ( N )  
DIM TOTAL(N) ,Z(N)  
P R I N T  " '* 
INPUT "ARE YOU USING A SCREEN OR A PRINTER (S/P)  ";DISPLAY$ 
I F  (DISPLAYS <> "S" AND DISPLAY$ 0 "P") GOT0 1320 
P R I N T  ** " 

P R I N T  '* " 
REM INPUT SECTION 
REM -__-----------------__________I_____L___------------------------------- 

FOR I = 1 TO N 

REM ------------------------i------------ 

DIM ~ A R ( N )  ,NEGFLAG(N) ,NFLAG(N) ,OLDB(N) ,OLDCATCH(N) 

REM P===Pr----===PII=t=OPS"lrS-P'=E========~~=~=~~EE==~=a=~===~= 

L I N E  I N P U T O l ,  S P E C I E $ ( I )  
INPUTPI ,NFLAG(I) , C ~ A G X ( I )  ,CATCH(I) ,B(I)  ,z(I) ,EE(I) ,WAR(I) *FR(I) 

NEXT I 
FOR P = 1 TO N 

FOR S - 1 TO N 

NEXT S 
INPUT#l  ,DC(I, J) 

NEXT I 

REM 
INPUT 'WOULD YOU L I K E  TO MAKE ANY CMNGES TO THE INPUT VALUES NOW (Y/N)";NOW$ 

IF (NOW$ 0 "N"] GOT0 1510 

llPPIPIOIIPPPPCPIPPCP==~~=~====~=P=~======~===a~==x====P==6~====~I~~x~~ 

IF (NOW$ - T) GQTO 7nio  
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1546 REM PPePPlllPPIPPlPPepte~====UEP=~==~===l~~P=~=====~=~E=EEfi==EE~EaEEE~EEE-~ 
1550 REM 

1570 REM 
1580 PRINT I' ":PRINT It '':PRINT 'I 

1590 PRTNT .Is SPECIES GROUPS" 
1600 PRINT 'I I' 

1610 FOR I = 1 TO IN 

1630 PRINT 'I ";SPECIE$(I) 
1640 NEXT I 
1650 PRINT It " 

1660 PRINT I' I' 

1670 PRINT " 'I 

1680 PRINT " 'I 

1700 PRINT '' 'I 

1710 IF  (DISPLAYS - "S") THEN INCREMENT = 5 ELSE INCREHENT = 8 
1720 K = 1 
1730 J = 1 
1740 WHILE (J ( 5  N) 
1750 I F  ((N - K f 1) < INCREMENT) 
1760 FOR I = 1 TO INCR-EMENT 

1780 J = J + l  
1790 NEXT I 
1800 PRINT 'I " 

1810 PRINT 'I 

1820 FOR I = 1 TO INCREMENT 
1830 
1840 K = K + l  
1850 NEXT f 
1860 PRINT I' 

1870 PRINT I' 'I 

1880 WEND 
1890 PRINT I' 

1900 PRINT 'I 'I 

1910 PRINT " I' 
1920 PRINT I' It 

1930 PRINT Io 

1940 PRINT I' 'I 

1950 PRINT '' '' 
1960 PRINT 'I 

1970 PRINT 

1980 PRINT It It 

1990 IF  (DISPLAYS = 'IS'') THEN INCREMENT = 5 ELSE INCREMENT = 8 
2000 K = 1 
2010 J = 1 
2020 WHILE ( J  <= N) 
2030 I F  ( ( N  - K + 1) < INCREMENT) 
2040 FOR I = 1 TO INCREMENT 

INPUT DISPLAY AND PROCESSING 
1560 REM -u---------c-------------~-------------------~--~--------------------- 

1620 PRINT USING It ##";I; 

1690 PRINT KNOWN BIOMASS/(WEIGHT/UNIT AREA OVER UBITAT AREA) (B)" 

THEN INCREMENT = ( N  K + 1) 

1770 PRINT USING " ##";J; 

PRINT USING "###########. ###" ; B ( K )  ; 

TOTAL CATCH/(WEIGHT/UNIT AREA OVER EABITAT AREA) 
(CATCH) 

THEN INCREMENT = ( N  - K + 1) 
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2050 PRINT 
2060 J = J  
2070 NEXT I 
2080 PRINT 1' 'I 

2090 PRINT " I' 

2100 FOR I = 1 
2110 PRINT 
2120 K = K  
2130 NEXT I 
2140 PRINT I' I' 

2150 PRINT 'I 'I 

2160 WEND 
2170 PRINT '' I' 

2180 PRINT " 'I 

2190 PRINT 'I " 

2200 PRINT @ I  'I 

2210 PRINT I' 

USING I' 

+ 1  
##'I ; J ; 

TO INCREMENT 
USING "###########. ###I*; CATCH(K) ; 
+ 1  

ECOTRQPHIC EFFICIENCY (FRACTION OF PRODUCTION 

2220 
2230 
2240 
2250 
226 0 
2270 
2280 
2 290 
23 00 
2310 
23 20 
2330 
23 40 
23 50 
2360 
23 70 
23 80 
23 90 
2400 
241 0 
2420 
243 0 
2440 
2450 
246 0 
2470 
2480 
2490 
2500 
2510 
2520 
253 0 
2540 
2550 

CONSUMED BY PREDATORS) (EE)I" 
I F  (DISPLAYS = %") THEN INCREMENT = 8 ELSE INCREMENT = 1 4  
K = l  
J = 1  
W I L E  (J <= N) 

I F  ( ( N  - K + 1) < INCREMENT) THEN INCREMENT = ( N  - K + 1) 
FOR I = 1 TO INCREMENiT 

PRINT USING I' 

J = J + 1  
##" ; J ; 

NEXT I 
PRINT 'I 'I 

PRINT 'I I' 

FOR I = 1 TO INCREMENT 
PRINT USING # # . # # # l l ; ~ ~ ( ~ ) ;  

K = K + l  
NEXT I 
PRINT 'I 

PRINT " 

WEND 
FOR I = 1 TO N 

SUMI(I)  = OI 
FOR J = 1 TO N 

NEXT J 
SUMI(1) = CSNG(DC(1,J)) + SUM!(I) 

NEXT I 
REM 
RE% 
REM 
REM 
REM 
REM 
FOR I [ . = l T O N  

I F  ( S U M I ( 1 )  = 0 1 )  GOTO 2630 
SMI = ABS(SUMI(1) - I # )  
I F  (SM! < .0001) GOTO 2630 
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Appendix I, --Continued. 

2560 PRINT It ":PRINT I' It 

257 0 PRINT If*** WARNING: THE DIET COMPOSIT N FOR THE FOL OW SPECIES" 
2580 PRINT It 

2590 PRINT"' " 

2610 PRINT I' I' 

26 20 BADDCS = I'Yn 

2630 NEXT I 
2640 I F  (BADDC$ = "YtO) GOT0 6980 
2650 RFM 
2660 I F  (DISPLAYS = "S") THEN INCREMENT = 6 
2670 PRINT It " 
2680 PRINT ID 

2690 PRINT " 'I 

2700 PRINT @' " 

2710 PRINT " It 
2720 PRINT I' DIET COMPOSITION BY SPECIES GROUPS (DC)" 
2730 PRINT '' 
2740 PRINT " 'I 
2750 K = 1 
2760 J = 1 
2770 WHILE ( 3  <= N )  

IF  ( ( N  - K + 1) < INCREMENT) 
PRINT 'I 11. 

DOES NOT SUM TO 1 OR 0 ,  PLEASE VERIFY DC f: 

2600 PRINT '' ; s PE c IE $ ( I ) 

ELSE INCREMENT = 12 

(ROWS RaPRESENT PREDATORS AND COLUMNS ARE PREP)" 

TEEN INCREMENT = ( N  - K + 1) 27 80 
27 90 
2800 
281 0 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
291 0 
2920 
2930 
2940 
2950 
2960 

FOR I = 1 TO INCREMENT 
PRINT USING I' 

J = 3 + 1  
##" ; J ; 

NEXT I 
I F  ((J-1) = N) THEN PRINT I' SUM" ELSE PRINT " I' 
FOR L = 1 TO N 

K = ( J  - INCREIUNT) 

PRINT USING '' ##" ;L ; 
FOR I = 1 TO INCREMENT 

PRINT USING . t l ; ~ ~ ~ ~ ~ ~ $ ( ~ )  ; 

PRINT USING 11 #o.##P;Dc(L,K); 
K = K + 1  

NEXT I 
I F  ( (K-1)  = N) THEN PRINT USING I' ##.##";SUM!(L) 

NEXT L 
PRINT 'I I' 

PRINT '' '' 

ELSE PRINT I' " 

2970 WEND 
2980 PRINT " 
2990 PRINT " 'I 
3000 PRINT 'I 

3010 PRINT I' " 

3020 PRINT It 'I 

3030 PRINT " 'I 

3040 PRINT " 
3050 PRINT 'I 

3060 PRINT It '' 
307Q I F  (DISPLAYS = "S") TEEN INCREMENT = 5 ELSE INCREMENT - 8 

PRODUCTION~BIOMASS RATIO (2 - M + E')" 
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3080 
3 090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3170 
3180 
3190 
3 200 
3210 
3 220 
3230 
3 240 
3250 
3260 
3270 
3 280 
3 290 
3300 
3310 

. 3320 

K = l  
J = 1  
WHILE (J <= N )  

I F  ( ( N  - K + 1) < INCREMENT) 
FOR I = 1 TO INCREMENT 

PRINT USING '' 
J = J + 1  

THEN INCREMENT = ( N  - K + 1) 

##"; J ; 

NEXT I 
PRINT I' 

PRINT " " 

FOR I = 1 TO INCREMENT 
PRINT USING "#f#########.###";Z(K) ; 
K = K + 1  

NEXT I 
PRINT " I' 

PRINT " 
WEND 
PRINT 'I 

PRINT '' I' 

FOR I = 1 TO N 

NEXT I 
PRINT 'I I' 

PRINT 'I I' 

D ( I )  = (I# - EE(I ) )*Z( I )  

PRINT 

3330 PRINT I' 

3340 I F  (DISPLAYS = "S") THEM INCREMENT = 5 ELSE INCREMENT 8 

ANNUAL FOOD REQUIRED AS A FRACTION OF THE 
MEAN ANNUAL BIOMASS (FR)" 

3350 PRINT 'I '' 
3360 R = 1 
3370 J = 1 
3380 WHILE ( J  <= N) 

3400 FOR I = 1 TO INCREMENT 
341 0 PRINT USING ##" ; J ; 
3420 J = J + l  
3430 NEXT I 
3440 PRINT " " 

3450 PRINT " I' 

3460 FOR I = 1 TO INCREMENT 
3470 
3480 K = K + 1  
3490 NEXT I 
3500 PRINT 'I 'I 

3510 PRINT " " 

3520 WEND 
3530 PRINT I' " 

3540 PRINT 
3550 PRINT 'I " 

3560 PRINT 'I '' 
3570 PRINT 
3580 PRINT It  HABITAT AREA (HABAR)" 

3390 I F  ( ( N  - K + 1) < INCREMENT) THEN INCREMENT ( N  - K + 1) 

PRINT USING In###########. ###" ; FR(K) ; 
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3590 P R I N T  '' 'I 

3600 P R I N T  Io 

3610 I F  (DISPLAYS - "S") TEEN INCREMENT = 5 ELSE I N C R E M E "  = 8 
3620 K = f 
3630 9 = P 
3640 WHILE ( 5  <= N) 

3660 FOR I = 1 TO INCREMENT 

3680 J = J + 1  
3690 NEXT I 
3700 PRINT 'I '' 
3710 PRINT 
3720 FOR I = 1 TO INCREMENT 
3730 
3740 K = K + l  
3750 NEXT I 
3760 P R I N T  I' 

3770 P R I N T  'I 'I 

3780 WEND 
3790 P R I N T  '' I' 

3800 PRINT I' 

3810 P R I N T  " '' 
3820 P R I N T  'I 

3830 P R I N T  '' " 
3840 REM 
3850 REM STORE THE CURRENT VALUES O F  B(N)  PER EATER REFERENCE I N  OLDB(I)  
3860 REM 
3870 FOR I = 1. TO N 
3880 OLDB(1)  = MI) 
3890 I F  (NFLAG(1) = 1) THEN B ( 1 )  = B(I)*HABAR(I)  
9900 NEXT I 
3910 xm 
3.928 REM I N I T I a I Z E  THE MATRICES FOR SOLUTION OB TEE EQUALIBRIUM MATRIX PER 
3930 REM AA*B = C. 
3940 REM -----------------s--_I__________________-------------------------- 

3950 REM 
3960 FOR J = 1 TO N 
3970 C ( 2 )  = 00 
398Q IF  (NFLAG(J)  = 1) GOTO 4020 
3990 FOR I = P TO N 
40 00 
4010 NEXT I 
4020 NEXT J 
4030 REM 

4050 REM S E T  THE DIAGONAL OF THE AA MATRIX TO 1. 

4070 REM 
4080 FOR I = B TO I 
409Q IF  (NFLAG(1) = 0) GOTO 4150 
4100 C(1) = B(I) 

3650 IF ((N - K + 1) < INCREMENT) TEEN INCREMENT = (N - K + 1 )  

3670 P R I N T  USING " ##"; J; 

P R I N T  USING "###########. ###" ;HABAR(K ) ; 

I F  (NFLAG(1)  = 1) THEN C(J) = B ( I ) * F R ( I ) * D C ( I , J )  + C ( J )  

4040 REM FOR THE SPECIES GROUPS WHICH CONTAIN BIOMASS ESTIMATES (FROM INPUT) 

4060 R M  ................................................................... 
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41 10 
41 20 
4130 
41 40 
41 50 
4160 
4170 
41 $0 
41 90 
4200 
4210 
4220 
423 0 
4240 
4250 

426 0 
427 0 
4280 
4290 
4300 
4310 
43 20 
4330 
43 4s 
43 50 
4360 
4370 
43 80 
43 90 
4400 
441 0 
4420 
443 0 
4440 
4450 
446 0 
447 0 
44 80 
4490 
4500 
4510 
4520 
4530 
4540 
4550 
456 0 
457 0 
4580 
4590 
46 00 
4610 
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FOR J = 1 TO N 
AA(IeJ) = O# 
IF (I = J) THEN AA(f,J) = l# 

NEXT J 
NEXT I 
FOR I = 1 TO N 

OLDCATCH( I) = CATCH( 1:) 
FCATCH( I)  = CATCH( I) 
CATCH(I) CATCH(I)*MABAR(I) 
IF ( C F L A G I ( 1 )  = 1 )  THEN C ( 1 )  C(I) f CATCH(1) 

NEXT I 
FOR I = 1 TO N 

FOR J = 1 TO N 
I F  (NFLAG(1) = 1 OR NFLAG(J)  = 1) GOTO 4260 
I F  (J  = I) THEN A A ( 1 , J )  p Z ( I ) - D ( r ) - F R ( J ) * D C ( J , I )  

ELSE A A ( I , J )  - F R ( J ) * D C ( J , I )  
NEXT J 

NEXT I 
FOR I = 1 TO N 

FOR J = 1 TO N 

NEXT J 
AASV(I,J) = AA(I,J) 

NEXT I 

NEGATIVE = 0 
FOR I = 1 TO N 

NEXT I 
REM 
REM IF  A DIAGONAL ELEMENT O F  THE AA MATRIX IS LESS THAN OR EQUAL TO 0 ,  
REM OUTPUT THE AA MATRIX AND ALLOW D € E  USER TO MAKE CHANGES, 

REM ***********f**************+***+************************************** 

NEGFLAG( I)  = 0 

REM 
FOR L f 1 TO N 

I F  ( A A S V ( 1 , I )  <= O#) THEN NEGFLAG(1) = 
NEXT I 
I F  (NEGATIVE = 0) GOTO 5210 
P R I N T  " 'I 
P R I N T  'I I t  

P R I N T  I' I' 

P R I N T  'I 'I 

P R I N T  'I 'I 

P R I N T  I' 

P R I N T  " '* 
P R I N T  'I I' 

P R I N T  I' ** WARNING :THE DIAGONAL 
P R I N T  I' P O S I T I V E  FOR 
P R I N T  " 'I 
P R I N T  I' 'I 

P R I N T  " S P E C I E S  GROUP 
P R I N T  I' 

FOR ]I = 1 TO N 

1:NEGATIVE = 1 . 

ENTRIES I N  THE AA MATRIX ARE NOT" 
THE FOLLOWING S P E C I E S  GROUPS : 'I 

LOCATION VALUE" 
II 
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46 20 I F  (NEGF'LAG(1) 0 1) GOT0 4710 
4630 PRINT " 9 

46 40 PRINT USING *'@ 
46 50 PRINT. 'I AA( 5 
4660 PRINT USING "##"; I ; 
4670 PRINT If, It ; 
46 80 PRINT USING 1 '##91;  I; 
46 90 PRINT 'I) It ; 

4710 NEXT I 
4720 PRINT " 

4730 PRINT 'I I' 

4740 PRINT '' " 
4750 PRINT " " 

4760 PRINT " " 

FISHING (AS APPLICABLE)" 
4780 PRINT I' I S  EXCEEDING PRODUCTION. THE EQUALIBRI 
UM B IQMAS S ESTIMATES" 

THE" 
4800 PRINT " 

PRESSED. " 
4810 PRINT I' 'I 

4820 PRINT 'I 

4830 PRINT " PLEASE CHECK THE INPUT VALUES OF1 DIET 
COMPOSITION, 'I 
4840 PRINT 'I PRODUCTION/ BIOMASS , AND FOOD REQUIREME 
NTS FOR TNE" 
4850 PRINT I' SPECIES GROUPS LISTED ABOVE AND RERUN 
THE PROGRAM." 
4860 PRINT I' I' 

4870 PRINT I' 'I 

4880 PRINT I' I' 

4890 PRINT " " 

4900 PRINT 'I " 

4910 PRINT " '' 
4920 PRINT It THE AA MATRIX" 
4930 PRINT I' 'I 

4940 PRINT I' 'I 

4950 PRINT I' I' 

4960 I F  (DISPLAYS = "S") THEN INCREMENT = 4 ELSE INCREMENT = 8 
4970 K = 1 
4980 J = 1 
4990 W I L E  (J <= N) 
5000 
5010 PRINT " I t  . 
5020 FOR I = 1 TO INCREMENT 
5030 PRINT USING I' ##" ; J ; 
5040 J = J + l  
5050 NEXT I 
5060 PRINT I' " 

11 . 
; SPECIE $ ( I ) ; 

47 00 PRINT USING ####.###";AAsv(1,1) 

4770 PRINT " ***> NOTE: THE ABOVE INDICATES  HAT PREDATION PLUS 

4790 PRINT I' AS A RESULT, ARE NEGATIVE. THEREFORE, 

EQUALIBRIUM BIOMASS OUTPUT BAS BEEN SUP 

I F  ( ( N  - K + 1) < INCREMENT) THEN INCREMENT = (N - K + 1) 
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5070 P R I N T  @' '* 
5080 FOR E - P TO N 
5090 

51 10 
51 20 

K = (J - INCREMENT) 

P R I N T  USING ##I" *L 
FOR I = 1 TO INCREMENT 

5100 P R I N T  USING 'le * l t ; ~ ~ ~ ~ ~ ~ $ ( ~ ) ;  

$ 9  

5130 
5140 

PRINT USING 'I #######,###n;AAsV(L,K); 
K = K + l  

5150 NEXT I 
5160 PRINT '' '' 
5170 NEXT L 
5180 P R I N T  " 'I 

51 90 WEND 
5200 GOT0 6980 
5210 PRINT " *' 
5220 P R I N T  I' 

5230 PRINT '' '' 
5240 P R I N T  ID 

5250 P R I N T  'I 

5260 FOR I = 1 TO E9 
5270 B ( I )  = C(1) 
5280 NEXT P 
5290 REM ....................................................................... 
5300 REM SUBROUTINE CALL TO OBTAIN A SOLUTION TO LINEAR EQUATION AA*B = C 
5310 REM FOR EQUALIBRIUM, C VECTOR REPLACES B VECTOR, CALCULATE THE BIOMASSES 
5320 REM USING THE VALUE§ I N  C WITLI THE SOLUTION REPLACING DIE VALUES I N  B. 

5340 GOSUB 8610 
5350 REM *+++++++++++++++++++++++++++++++++++++++*+~+*++++++++++++***+++++++++++ 
5360 REM 
5370 P R I N T  I' 'I 

5380 P R I N T  " *' 
5390 PRINT 'I " 

5400 P R I N T  " " 
5410 P R I N T  I' '* 
5420 P R I N T  I' '' 
5430 P R I N T  " 'I 
5440 P R I N T  'I ** 
5450 P R I N T  *' 
5460 P R I N T  'I I' 

5470 PRINT 'I '' 
5480 FOR I = 1 TO N 

5500 ANPROD(1) = ( Z ( I ) * B ( I ) ) / H A B A R ( I )  

~ 

5330 REM --------c----------u---------------------------------~-~------------ 

IN I T  I A L  E QUAL IBRIUM'@ 

5490 BSTPHA(I) = B(P)/EABAR(I) 

5510 IF CABS(FR(I)) >= .ooi# AND ABS(B(I)) >= .ooi#) 
THEN E C F F ( I )  = ANPROD(1) / (FR( I )*BSTPEtA( I ) )  

5520 NEXT I 
5530 P R I N T  I' '* 
5540 P R I N T  It " 
5550 PRINT '* 
5560 P R I N T  I' I' 

5570 PRINT 'I la 

BIOMASS RECALCULATED PER HABITAT AREA FOR OUTPUT" 
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5580 PRINT 
5590 PRINT BIOMASS ANNUAL FISHERY 

5600 PRINT '' PER UNIT PRODUCTION CATCH PER 

5610 PRINT @' OF HABITAT PER UNIT UNIT OF 

5620 PRINT It AREA HABITAT HAB ETAT 

ECOL OG I CAL" 

EFFICIENCY@' 

(PRODUCTION/" 

CONSUMPTION) 

HABITAT 

AREA 

5630 PRINT '' 
5640 PRINT " 

AREA AREA" 

5650 FOR I = P TO N 

5670 
56 80 
56 90 PRINT USING ##########";ANPROD( I) ; 
5700 PRINT USING " ##########l8;FCATCH(1) ; 
5710 
5720 PRINT USING It # # # # # # # . # # # # ' 4 ; ~ ~ ~ ~ ( ~ )  
5730 NEXT I 
5740 PRINT '' '' 
5758 PRINT " 'I 

5760 PRINT 'I " 

5770 PRINT '' " 
5780 PRINT '' " 
5790 PRINT 
58Q0 FOR I = 1 TO N 

5820 FOR J = P TO N 

5660 PRINT USING "@ SPECIE$( I 1 ; 
PRINT USING If ## *';I; 
PRINT USING "##########" ; BSTPHA( I) ; 

PRINT USING " #########";HBAR(I) ; 

5810 TOTAL(I) = o# 

5838 
5 840 

BEATEMI, J) = (B(I>/~AR(I))*FR(I)~)C(I, J) 
TOTAL(I) = TOTAL(I) + BEATEN(I,J) 

5850 NEXT J 
5860 NEXT P 
5870 IF (DISPLAY$ = "Sst) THEN INCREMENT = 3 
5880 PRINT It 

5890 PRINT '' 
5900 PRBHT lo @s 
5910 K = B 
5920 9 = 1 
5930 WItaILE (9 <= N) 
5940 I F  ((N - K + 1) C INCREMENT) 
5950 PRINT so 11 e 

5960 FOR I = P TO INCREMENT 
5970 PRINT USING " ##" ; J ; 
5980 J = J + %  
5990 NEXT I 
6000 PB%pIT 'I 

B O P 0  PRINT I* '@ 
6020 FOR z = B TO N 
6038 
4 040 PRINT USING "* *";SPECIE$(L); 
6058 PRINT USING ff" ;L; 

ELSE INCREMENT = 6 
CONSUMPTION VECTOR (BIOMASS/HABITAT AREA)" 
(COLUMNS REPRESENT PERDATOR, ROWS REPRESENT PREY)" 

THEN INCREMENT = ( N  - K + 1) 
8 

K = ( 9  - INCREMENT) 

yl 
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6068 
607 0 
6080 
6090 
6100 
6110 
6120 
6130 
6140 
6150 
6160 
6170 
6180 
6190 
6200 
6210 
6220 
5230 
6 240 
6250 
6260 
6270 
6 288 

. 6290 
6300 
6310 

* 6320 
6330 
6340 
6350 
6360 
6370 
63 80 
6390 
6400 
6418 
6 420 
6430 
6440 
6450 
6460 
6478 
6480 
6490 
6500 
6510 
6520 
6530 
6 540 
6550 
6560 

a 6570 

FOR f = 1 TO INCREMENT 
PRINT USING " # # # ~ # # # # # # # ~ .  ##";BEATEN(K,L) ; 
H = R + 1  

NEXT I 
PRINT " " 

NEXT L 
PRINT I' 'I 
PRINT "TOTAL )I. 

K = (J - INCREMENT) 
FOR I = 1 TO INCREMENT 

PRINT USING 
K = K + l  

###########, .##I* ;TOTAL(K) ; 

NEXT I 
PRINT I' " 

PRINT It " 

WEND 
PRINT ID " 

PRINT " '@ 
PRINT " 

PRINT If If 

PRINT " 

PRINT " I' 

PRINT Of I' 

PRINT " 'I 

PRINT " " 

PRINT *' *' 
PRINT I' 

I F  (DISPLAYS = %") THEN INCREMENT = 5 
K = 1  
J = f  
WHILE ( J  <= N) 

PRINT " c VECTOR" 

ELSE INCREMENT = 8 

I F  ( ( N  - K + I )  < INCREMENT) THEN INCREPfENT ( N  - IR + 1) 
FOR I = 1 TO INCREMENT 

PRINT USING " ##@';J 5 
J = J + 1  

NEXT I 
PRINT I' 'I 

PRINT I' I' 

FOR I = f TO INCREMENT 
PRINT USING '~###########. ###";C(K) ; 
K = K + l  

NEXT I 
PRINT " I' 
PRINT It 

WEND 
PRINT " " 

PRINT @' " 

PRINT 'I " 
PRINT '* " 
PRINT " 

PRINT 'I '* 
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6590 PRIHT AA MATRIX" 
6600 PRINT " 'I 

6610 PRINT Itt 

6620 I F  (DISPLAYS = "S") THEN INCREHENT = 4 ELSE INCREMENT = 8 
6630 K = P , 

6640 S = 1 
6650 WHILE ( J  <= N) 
6660 
6670 
6680 
6690 
6700 
6710 
67263 
6738 
6740 
67 50 
6760 
6770 
6780 
6790 
6 $00 
6818 
6 $20 
6830 
6 840 

I F  ( ( N  - K + 1) < INCREMENT) THEN INCREMENT = ( N  - K + f )  
PRINT I' 

FOR I = 1 TO INCREMENT 
(1 e 

PRINT USING I' I#" ; 9 ; 
J = J + 1  

NEXT I 
PRINT I' " 

PRINT '' 
FOR L = 1 TO N 

K = ( J  - INCRMNT) 
PRINT USING It* 

PRINT USING ##";E; 
FOR I = 1 TO INCREMENT 

et@ ; SPECIE$(L) ; 

PRINT USING 18 ##P#B#R.#P~~';AA~~(L,K); 
K = K + 1  

NEXT I 
PRINT I' 

NEXT L 
PRINT 'I I' 

6870 P===L====IOIPPI=P~==~=IIIIP==IIPLID==D=~=================~===~ 
6880 REM PARAMETER CHANGE SECTION 

6900 REM 
6910 REM ALLOW THE USER TO MODIFY TEE CURRENT PARAMETERS AND MAKE ANOTHER RUN, 

20 REM AND/OR &LOW THE USER TO SAVE THE CURRENT PARAMETERS I N  A SEQUENTIAL 
REM FILE. NOTE: PROGRAM DOES NOT VERIFY I F  TEE NAME OF THE FILE TO 
REM BE CREATED ALREADY EXIST. I F  I T  DOES, THEN THE CONTENTS 

6890 REM ....................................................................... 

6950 REM WILL BE WRITTEN OVER. 
6960 REM ....................................................................... 
6970 REM 
6980 PRINT '' " 
6990 PRINT 'I " 

7000 INPUT "WOULD YOU LIKE TO CHANGE ANY INPUT PARAMETERS (Y/N)";CHANGE$ 
7010 I F  (CHANGE$ = "N") GOTO 8310 
7020 I F  (CHAPICES 0 "Y") GOT0 7000 
7030 REM 
7040 REM RESTORE THE CURRENT B AND CATCB PARAMETERS 
7050 RW 
7060 REM 
7070 FOR I = 1 TO N 
7080 B ( 1 )  = OLDB(1) 
7090 CATCH(1) = OLDCATCH(1) 
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7100 NEXT I 
7110 P R I N T  " "2PRINT " *  .PRINT It ":PRINT " I' 

7120 P R I N T  'I 1 = KNOWN BIOMASS/HABITAT AREA (B)"  
7130 P R I N T  I' 

7140 P R I N T  'I 

7150 P R I N T  
7160 P R I N T  '' 
7170 P R I N T  I' 

7180 PRINT '' 
7190 P R I N T  '' 
7200 P R I N T  I' 'I 

7210 INPUT "ENTER THE NUMBER OF YOUR CHOICE (1-8)";CHOICEX 
7220 I F  (CH0ICEX < 1 OR CHOICE% > 8 )  GOTO 7210 
7230 P R I N T  'I ":PRINT I' 'I* .PRINT I' *' 

2 = TOTAL WTCH/HABITAT &EA (CATCH)" 
3 = ECOTROPHIC EFFICIENCY (EE)"  
4 = D I E T  COMPOSITION (DC)" 
5 = PRODUCTION/BIOMASS RATIO (Z = M + F)" 
6 = FOOD REQUIRED (FRACTION OF MEAN ANNUAL BIOMASS) 
7 = HABITAT AREA (HABAR)" 
8 = NO MORE CHANGES TO BE MADE 

(FR)"  

(MAKE ANOTHER PASS)" 

7240 IF  (CHOICE% = 8) THEN PRINT I' .................... NEW RUN 
*****************~****lf ; GOTO 1540 

7258 INCREMENT = 4 
7260 R = 1 
7270 J = 1 
7280 WHILE (J <= N) 
7290 I F  ( ( N  - K + 1) < INCREMENT) THEN INCREMENT = ( N  - K + 1) 
7300 .FOR I = 1 TO INCREMENT 

7320 J = J + 1  
7330 NEXT I 
7340 PRINT I' 'I 

7350 PRINT " 

7360 FOR I = 1 TO INCREMENT 

7380 K = K + l  
7390 NEXT I 
7400 P R I N T  'I 'I 

7410 P R I N T  " 
7420 WEND 
7430 P R I N T  ":PRINT 'I 'I 

7440 I F  (CHOICE% 1) GOTO 7550 
7450 
7460 
7470 INPUT If ";CHANGE% 
7480 I F  (CHANGE% = 0) GO'S0 7110 
7 490 I F  (CHANGE% < 1 OR CHANGE% > N) GOTO 7450 
7 500 P R I N T  "THE VALUE IS CURRENTLY ";B(CHANGE%) 
7510 INPUT "ENTER THE NEW VALUE ";B(CHANGE%) 
7 520 I F  (B(CHANGEX) = O# OR B(CHANGE%) = 01 OR B ( C W G E X )  = 0) 

THEN NFLAG(CHANGE%) = 0 ELSE NFLAG(CHANGE%) = 1 
7530 P R I N T  'I 

7 54-0 GOTO 7450 
7550 I F  (CHOICE% <> 2) GOTO 7660 
7 560 
7 570 
7580 INPUT If ";CHANGE% 
7 590 I F  (CHANGE% = 0) GOT0 7110 

7310 PRINT USING 'I## ";J; 

7370 PRINT USING 'IQ -  it;^^^^^^$(^); 

P R I N T  "ENTER THE NUMBER OF THE BIOMASS/HABPTAT PARAMETER TO" 
P R I N T  "CHANGE 0 -";I?;" (ENTER 0 I F  NO MORE TO BE CHANGm)"; 

PRINT "ENTER THE NUMBER OF THE CATCH/HABITAT PARAMETER TO" 
P R I N T  "CHANGE 0 -";N;" (ENTER 0 I F  NO MORE TO BE CHmGEI))"; 
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7600 I F  (CHANGE% < 1 OR CHANGEX > N) GOTO 7560 
7610 
7620 
7 630 I F  ( @ A T C H ( C W G E X )  = O# OR csLTCH(CHANGEX) = Of 0 

CATCH(CHANGE%) = 0) THEN CFLAGX(CHANGE%) 0 ELSE CFLAG 
I' 7 640 

7650 GOT0 7560 
7660 IF  (CHOICElk <> 3) GOT0 7760 
7670 PRINT "ENTER THE NUMBER O F  THE ECOTROPBIC EFFICIENCY PARAMETER" 
7680 
7690 INPUT '' ";CHANGEX 
7700 I F  (CHANGE% = 0) GOTO 7110 
7710 IF (CHANGEX < 1 OR CHANGE% > N) GOTO 7670 
7720 
7730 
77 40 P R I N T  I' 'I 

7750 GOTO 7670 
7760 I F  (CHOICEX <> 3) GOTO 7860 
7770 P R I N T  "ENTER THE NUMBER OF THE ECOTROPHIC EFFICIENCY 
77 80 
7790 

P R I N T  "THE VALUE IS CURRENTLY 'I; CATCH( CHANGEX) 
INPUT "ENTER THE NEW VALUE ";CATCH(Ca&JGE%) 

PRINT 

P R I N T  "TO CHANGE 0 -";N;" (ENTER 0 IF  NO MORE TO BE CHANGED)"; 

P R I N T  "THE VALVE I S  CURRENTLY ";EE(CHANGEX) 
INPUT "ENTER THE NEW VALUE ";EE(CHANGEX) 

P R I N T  "TO C-GE 6 -";N;" (ENTER 0 IF  NO MORE TO BE 
INPUT I' '' ; CHANGEX 

I F  (CHANGEX < 1 OR CHANGE% > N) GOTO 7770 
P R I N T  "THE VALUE IS CURRENTLY ";EE(CHANGEX) 
INPUT "ENTER THE NEW VALUE ";EE(CHANGE%) 

0 IF  (CHANGE% = 0) GOT8 7110 

7 820 
7830 
78 P R I N T  'I " 

78 GOTO 7770 
7860 IF (CHOICEX <> 4) GOTO 8000 
7870 P R I N T  "ENTER THE NUMBERS FOR THE D I E T  COMPOSITION PARAMETER TO"' 
7880 P R I N T  "CHANGE 0 -";N*" , (ENTER 0 IF  NO MORE TO BE CHANGED)" 
7 890 INPUT "ENTER THE ROW NUMBER (THE I"H ROW I N  DC( I J) It; IPUM% 
7 900 IF  (PPARMX = 0) GOTO 7110 
7910 I F  (PPARM% < 1 OR IPARMX > N) GOTO 7890 
7 920 PNmT "ENTER THE COLUMN NUMBER (THE Jl%I COLUMN IN DC(1,  J)";JPmM% 
7930 I F  (JPARMX < 1 OR JPARMX > N) GOTO 7920 
7 940 P R I N T  *' " 
7950 
;DC( IPABMX JPARMX) 
7 960 

'I 7 970 
7 980 P R I N T  '' " 

7 990 GOTO 7870 
8000 IF  (CHOICEX C> 5) GOTO 8100 
801 0 
80 20 
8030 INPUT I* ;CHANGE% 
80 40 I F  (CHANGE% = 0) GOTO 7110 
80 50 
$040 
807 0 
80 80 P R I N T  'I '' 
88 90 GOTO 8010 

PRINT i * ~ ~  CURRENT VALUE FOR DC( It; IPABNX; f q , o ; ~ ~ ~ ~ % v f )  IS ** 

IHPUT IsENTER THE NEW VALUE";DC(IPARM%, JPARM%) 
P R I N T  

P R I N T  "ENTER THE NUMBER FOR THE PRODUCTION/BIOMASS PARAMETER TO" 
P R I N T  "CHANGE 0 -";N;" (ENTER 0 IF  NO MORE TO BE CHANGED)"; 

I F  (CHANGE% < 1 OR CHANGE% > N) GOTO 8010 
P R I N T  @'THE VALUE IS CURRENTLY '*;Z(CHBNGE%) 
INPUT "ENTER THE NEW VALUE";Z(CHANGEX) 
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8100 I F  (CHOICEX <> 6 )  GOTO $200 
8110 
$1 20 
8130 I N P U T ,  ";CHANGE% 
81 40 I F  (CHANGE% = 0 )  GOTO 7110 
81 50 IF (CHANGE% < 1 OR CHANGE% > N) GOTO 8110 
8160 
8170 
81 80 P R I N T  'I " 

81 90 GOTO 8110 
8200 I F  (CHOICEW 0 7) GOTO 8300 
8210 
8220 
823 0 INPUT '*;CHANGE% 
8240 I F  (CHANGE% = 0 )  GOTO 7118 
8250 
826 0 P R I N T  "TBE VALUE IS CURRENTLY ";HABAR( CHANGE%) 
827 0 
82 88 P R I N T  " 

82 90 GOTO 8218 
8300 I F  (CHOICE% <> $1 GOT8 7210 
8310 P R I N T  'I 

8320 P R I N T  I' 

8336 INPUT %WED YOU L I K E  TO SAVE THE INPUT PARAMETERS PROM T H I S  RUN (Y/N)" 

P R I N T  "ENTER THE NUMBER FOR THE FOOD REQUIRED PARAMETER TO" 
P R I N T  "CHANGE 0 -";N;" (ENTER 0 IF NO MORE TO BE CHANGED 

P R I N T  "THE VALUE I S  CURRENTLY ";FR(CHANGE%) 
I N P U T  "ENTER THE NEW VALUE";FR(CHANGEX) 

P R I N T  "ENTER THE NUMBER FOR THE W I T A T  AREA PARAMETER TO" 
P R I N T  "CHANGE 0 -";IN;" (ENTER 0 I F  NO MORE TO BE CHANGED)"; 

I F  (CHANGE% < 1 OR GHANGEX > N) GOTO 8110 

I N P U T  "ENTER THE NEW VALUE";HABAR(CWGE%) 

; SAVEIT$ 
8340 I F  (SAVEIT$ = "N") GOT0 8550 

8360 I N P U T  "ENTER TEIE FILE NAME UNDER WHICR T H I S  RUN WILL BE SAVED " ; F L N M $  
8370 P R I N T  "THE F I L E  NAME IS ";FLNAME$;", IS THIS CORRECT (Y/N) 'I; 

8380 INPUT I' ";CORRECT$ 
8390 I F  (CORRECTS = "N") GOTO 8320 
8400 IF (CORRECTS 0 "Y") GOTO 8320 
841 0 OPEN "0" ,#2 FENAME $ 
8420 PRINT#Z,N 
8430 FOR I = 1 TO W 
8440 B ( I )  = OZDBQP) 
8450 CATCH( I)  = OLDCATCH( P 3 
846 0 PRINT#!2, S P E C I E $ (  1) 
847 0 
8480 NEXT P 
8490 FOR I = 1 TO N 
8500 FOR J = 1 TO N 
851 0 
8520 NEXT J 
8538 NEXT I 
8540 P R I N T  " F I L E  ";PENAME$;@' HAS NOW BEEN SAVED'@ 
8550 P R I N T  'I " 

8560 P R I N T  " I' 
8570 CLOSE 

8590 END 
8600 REM 

' 8350 I F  (SAVEIT$ 0 "P'*) GOTO 8320 

PRINT#2,NFLAG(I)  , C F L A 6 % ( I )  ,CATCH(I)  , B ( I )  ,Z(I) , E E ( I )  ,HABAR(I) ,FR(I) 

PRINT#2,  DC ( I J) 

8580 P R I N T  " ****f***$c*****t** END O F  PROGRAM E C O P A m  ****************" 
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8610 REM ...................................................................... 
8620 REM LOGICAL END OF PROGRAM 

8640 REM 

8660 REM SOLUTIQH TO A LINEAR EQUATIONS SUBROUTINE. 
8670 REM 
8680 REM METHOD USED: 
8690 REM THE METHOD OF SOLUTION I S  BY ELIMINATION USING THE LARG AL 
8700 REM DIVISOR.  EACH ITERATION INTERCHANGES TEE ROWS REQUIRED 
8710 REM D I V I S I O N  BY 0 OR VERY SMALL ELEMENTS. SUCCESSIVE SUBSTI 
8720 REM YEILDS THE SOLUTION I N  THE B VECTOR. A CHECK IS MADE TO VERIFY 
8730 REM THAT THE MATIX IS NOT SINGULAR. 
8740 REM I_-___-__c__-c_-_-__-----~--------------------------------------------- 

8750 REM 
8760 R = 1 
8770 FOR I = 1 TO N 
8780 FOR J = 1 TO N 
87 90 ARRAYA(K) = A A ( J , I )  
8800 K = K + 1  
8810 NEXT J 
8820 NEXT f 
8830 TOL = 01 
8840 JJ -M 
8850 FOR J = 1 TO N 
8860 J Y  = J + 1 
8870 JJ = JJ + N +1 
8880 BIGA = O# 
8890 I T  = JJ - J 
8900 FOR 9 = J TO N 
8910 REM 
8920 REM SEARCH FOB THE MAXIMUM COEFFICEINT I N  THE COLUMN 

8940 I9 = I T  + I 
8950 IF ((ABS(BICA) - ABS(ARRAYA(IJ))) >= 0P) GOTO 8980 
8960 BIGA = ARRAYA(1J) 
8970 IMAX = I 
8980 NEXT I 
8990 REM 
9000 REM TEST I F  THE PIVOT I S  L E S S  THAN THE TOLERANCE. CHECK FOR A SINGULAR 
9010 REM MATRIX. I F  THE MATRIX IS SINGULAR, TEE SOLUTION MAY NOT BE ACCURATE. 
9020 REM ~ _ ~ 1 ~ ~ ~ _ _ ~ _ ~ ~ 1 ~ ~ _ _ ~ ~ c _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

9030 REM 
9040 IF  ((ABS(B1GA) - TOL) > O#) GOT0 9130 
9050 PRINT *' It 

9060 P R I N T  'I 

9070 P R I N T  'I****> WARNING: THE MATRIX I S  SINGULAR" 
9080 P R I N T  It 

9098 RETURN 
9100 REM 
9110 REM INTERCHANGE ROWS AS NEEDED 
9120 ~ ~ ~ ~ ~ ~ ~ _ _ ~ ~ ~ ~ ~ ~ ~ ~ _ _ ~ e _ _ _ _ _  

8630 REM *****t******k******+**~**************~******************************* 

8650 REM =LP====L==~X===I=LI=-P=====X=============~================================ 

8930 REM ............................................... 
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9130 
91 40 
91 50 
9160 
9170 
91 80 
91 90 
9200 
9210 
9220 
9230 
9248 
9250 
9260 
927 0 
9280 
9290 
93 00 
9310 
93 20 
9330 
93 40 
93 50 
9360 
93 70 
93 80 
93 90 
9400 
941 0 
9420 
943 0 
9440 
9450 
946 8 
947 0 
9480 
9490 
9500 
9510 
9520 
953 0 
9540 
9550 
956 0 
9570 

IONE = J + N*(J - 2 )  
IT = IMAX - J 
FOR K = J TO N 

IONE = IONE 9 I 
lTW0 = IONE + IT 
SAVED = ARRAYA(I0NE) 
ARRAYA( IONE) = ARRAYA( ITWO) 
ARRAYA(ITW0) = SAVED 

REM 
REM DIVIDE THE PIVOT ROW BY THE PIVOT COEFFICIENT 
REM Il------l----------u----~---~---~~--------~- 

ARRAYA( IONE) = ARRAYA( 1ONE)IBIGA 
NEXT K 

SAVED = B(IMAX) 
B(1MAX) = B(J) 

REM 

B(J) = SAVED/BIGA 
REM 

IF ((J - N) = o # )  GOT0 9440 
IQS N*(J - 1) 
FOR IX = JY TO N 

I W  = IQS + IX 
IT = J - IX 
FOR JX = JY TO N 

IXJX = N*(JX - 1) + IX 
JJX = IKJX + IT 
ARRAYA( IXJX) = ARRAYA(1XJX) - (ARRAYA(IXJ)*ARRAYA(JJX)) 

NEXT JX 
B(1X) = B(IX) - (B(J)*ARRAYA(IXJ)) 

NEXT IX 
NEXT J 
N Y = N - 1  
IT = N*N 
FOR J = 1 TO NY 

IA = IT - J 
I B = N - J  
IC = N 
FOR K = 1 TO J 

IA =i PA - N 
IC = IC - 1 

NIB) = B(IB) - &RAYA(IA)*B(fC) 

NEXT K 
NEXT J 
RETURN 
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RUN 

***+*9+***++** ECOPRTH INPUT PRRRMETER F ILE  PROGRRM +*+*+++*+++* 
ENTER THE NRME OF THE F I L E  FOR THESE INPUT PRRRMETERS ? DFITFI1 
THE NRME OF THE F I L E  TO BE CRERTED IS DRTRl, IS THIS CORRECT (Y/N) ? Y 

PLERSE ENTER THE NUMEER OF SPECIES GROUPS? 0 

BORRY, THCIT'S TOO SMFILL. 

PLERSE ENTER THE NUMBER OF SPECIES GROUPS? 2 
THE NUMBER OF SPECIES GROUPS I S  2 , IS THIS CORRECT (Y/NI ? Y 

ENTER THE NRME OF SPECIES GROUP 1 @ROUP ONE 
ENTER THE NQME OF' SPECIES GROUP 2 GROUP # 2 

ENTER $ 1 '  I F  FIXED BIOMRSS ESTIMRTE, '0 '  I F  NONE FOR GROU 

1 OR 0 PLERSE 
ENTER 1' IF FIXED BIOMFISS ESTIMRTE, '0 '  I F  NONE FOR GROU 
ENTER * l y  I F  XED BIOMRSS ESTIMRTE, '0 '  I F  NONE FOR GROU 

ER THE KNOWN BIOMRSS/HRBITFIT RRER FOR GROUP ONE ? 54.0 

ENTER ' 1' I F  CRTCH DFITFL RVRILRBLE, ' 0 '  I F  NONE FOR GROUP ONE ? 0 
ENTER ' 1' I F  CRTCH DFITFI RVRILRBLE, ' 0 '  I F  NONE FOR GROUP # 2 ? 9 

1 OR 0 PLERSE 
ENTER 1' I F  CRTCH DRTR RVRILRBLE, ' 0 %  I F  NONE FOR GROUP # 2 ? 0 

ENTER THE PRODUCTION/BIOMQSS RRTIO FOR GROUP ONE ? 5.4 
ENTER THE PRODUCTION/BIOMCISS RFITIO FOR GROUP # ? 6.5 

ENTER THE ECOTROPHIC EFFICIENCY FOR GROUP ONE ? 0.85 
ENTER THE ECOTROPHIC EFFICIENCY FOR GROUP # 2 ? 0.75 

ENTER THE HRBITRT RRER FOR GROUP ONE ? 1200 
ENTER THE HRBITRT RRER FOR GROUP # 2 ? 1200 

ENTER THE FOOD REQUIRED FOR GROUP ONE ? 24.0 
ENTER THE FOOD REQUIRED FOR GROUP # 51 ? 35.0 

ENTER THE 2 
ENTER DC( 1 , 1 1 ? 8.9 
ENTER DC1 1 , 2 ) ? 0.1 

DIET COMPOSITION PRRRMETERS FOR GROUP ONE 

ENTER THE 2 DIET COMPOSITION PRRFIMETERS FOR GROUP # 2 
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ENTER DC( 2 1 1 ? .33 
ENTER DC( 2 , 2 ) ? .77 

*** WBRNING: THE DIET COMFOSITION FOR GROUP # 2 
5aES NOT SUM TO 1 OR 8 ,  FLERSE REENTER. 

ENTER THE 2 DIET COMPOSITION PRRRMETERS FOR GROUP # 2 
ENTER DC( 2 , 1 1 ? .33 
ENTER !IC( 2 , 2 > ? .67 

ClRE YOU SURE YOU WRNT TO USE THE F I L E  NFIME DOTFI1 (Y/N) ? N 

ENTER THE DESIRED F I L E  NOME ? DRTR 

RRE YOU SURE YOU WONT TU USE THE FILE NRME DRTR (Yt”) ? Y 

****) CRERTENG FILE DRTFI 
FILE DRTCI HRS BEEN CRERTED. 
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RUN 

*t+icicI.*ic**+ E C 0 P FI T H ++++++++++ 

PLERSE ENTER THE NFlME OF THE F I L E  TO BE USED ? JEFF 
THE F ILE  TO BE USED I S  JEFF, IS THIS CORRECT (Y/N) ? Y 
RRE YOU USING R SCREEN OR FI PRINTER (S/P) ? S 

WOULD YOU LIKE TO MFIKE FINY CHFINGES TO THE INPUT VFILCCES NOW (Y/N)? N 

SPECIES GROUPS 

1 = BIRD 
2 = SERL 
3 = TIGER SHRRKS 
4 = REEF SHRRKS 
3 = TURTLE 
6 -p SMFILL PELR8IC 
7 = JaCK 
8 = REEF FISHES 
9 = LOBSTER & CRFIBS 

10 = BOTTOM FISH 
1 1  * TUN0 is = ZUOPLRNKTON 
13 * PHYTOPLFINKTON 
I 4  =I HETEROTROPHIC BENTHOS 
15 = BENTHIC FILGFIE 

KNOWN BXOMFISS/(WEIGHT/UNIT FIREQ OVER HWITFIT FIREFI) 

1 2 3 4 

15" 8#0 63.000 42.000 0.000 

6 7 a 9 

8.808 0.000 0.000 0.000 

0.0aa 0" 080 0.000 0.000 

11 12 13 14 

TOTRL CFITCH/(WEIGHT/ONIT FIREFI OVER HFIBITRT 

f 2 3 
16. 808 0.000 . 0.000 

Ea 7 8 

0.016% 0.000 0.000 

11 12 13 
0.000 0.000 0.000 

FIRER) 

4 

0.000 

9 

0.000 

14 

0.000 

"JEFF . l t  

s 
0.000 

10 

0.000 

15 

0.000 

( CFITCH ) 

5 

0.000 

10 

0.000 

15 

0.000 
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ECOTROPHIC EFFICIENCY (FRACTION OF PRODUCTION CONSUMED BY PREDATORS) (EE) 

1 2 3 4 Y 6 7 
0.350 0.350 0.950 0.950 lam950 0.950 0.950 

'3 10 1 1  1.2 13 14 15 
8.350 0.350 0.950 8.950 8.950 0.950 0,950 

DIET COMPOSITION BY SPECIES GROUPS (DC) 
(ROWS REPRESENT PREDRTORS RND COLUMNS FlRE PREY) 

BIRD 1 
SEBL e 
TIGER SHRRKS 3 
REEF SHFlRKS 4 
TURTLE 
SMOLL PELRGIC 
JRCK 
REEF FISHES 

BOTTOM FISH 
LOBSTER 8. CRRBS 

TUNR 

PHYTOPLRNKTON 
HETEROTROPHIC B 
BENTHIC RLGFIE 

I OOPLC)NKTCIN 

BIRD 
8ERL 
TIGER SHFlRKS 
REEF SHRRKS 
TURTLE 
SMBLL PELFlG I C 
JRCK 
REEF FISHES 
LOBSTER & CRRBS 
BOTTOM FISH 
TUNR 

5 
G 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 - -  

ZOOF'LFINKTON 12 
PHYTOPLRNKTON 13 
HETEROTROPHIC B 14 
BENTHIC QLGRE 15 

EIRD 1 
SEBL 
TIGER SHRRKS 5 
REEF SHRRKS r u m x  
SMWLL-PELGG I c 
J R G K  
REEF FISHES 
LOBSTER 8 CRFlBS 
EXJTTOM FISH 
TUNG 
ZOOPLRNKTON 
PHYTOPLRNKTON 
HETEROTROPHIC B 
BENTHIC ClLGRE 

4 
5 
6 
7 
8 
9 
10 
11  
12 
13 
14 
15 

1 
0.000 
0.080 
0. 500 
0. @el0 
0" la00 
0" 000 
0.080 
0.000 
0. 080 
0.000 
0.000 
0.000 
0.000 
0.000 
0.800 

7 
0.100 
0.080 
0. 0516 
0.000 
0. 000 
8.000 
0.000 
0.000 
0. 000 
0.000 
0.000 
0.088 
0. @00 
0.000 
0.000 

15 
8.000 
0.008 
0.000 
0.000 
0.000 
0.080 
0. 000 
0.000 
0.000 
0.000 
0.000 
0.910 
0.000 
0.000 
0.000 

2 
0.000 
0.000 
0.080 
0. 000 
0.000 
0" 080 
0. 088 
0.000 
0" 000 
0.000 
0. 000 
0.000 
0.000 
0.000 
0.000 

8 
0.150 
0.850 

0.900 
0.000 
0.080 
0. 800 
8.123 
0.008 
0.469 

0.08G5 
0. @el0 
0.000 
0.000 

0.280 

0.080 

14 
0.000 
0.000 
0. 000 
0.000 
0.000 
0.000 
0. 000 
0.459 
0.979 
W. 258 
0.000 
0.000 
0.000 
0.150 
0. 000 

3 
0.000 
0.000 
0. 010 
0.000 
0.000 
0" 000 
0.000 
0.008 
0.000 
0.080 
0.000 
0,000 
0.000 
0.0a0 
0,000 

3 
0.000 
0.150 
0.140 
0.050 
00 000 
0.000 
0.120 
0.000 
0. 000 

0.000 e. 000 
0. 000 
0" 000 
0.000 

0, 018 

15 
0.000 
0.000 
0.000 
0. 000 
0.900 
0.000 
0.000 
0.248 
0.000 
0.000 
0.000 
0.090 
0.000 
0.850 
0.000 

4 
0.000 
0.000 
0.030 
0" 000 
0.000 
0.000 
0.080 

0.000 
0.000 
0.000 
0.000 
0.000 
0.800 
0.000 

10 e. 000 
0.000 
0.000 
0.000 
0.000 
0.00a 
0.000 
0.000 
0.000 
0.026 
0.080 
0.000 
0.000 
0.800 
0.000 

0. 000 

SUM 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
I .  00 
1.00 
1.00 
0.00 
1.00 
0.00 

5 
0.000 
0.000 
0.010 
0.000 
0.000 
0.000 
0.000 
0.000 
0. 000 
0.000 
0.000 
0.000 
0.000 
0.000 
0" 000 

1 1  
0.020 
0.000 
0.020 
0.080 
8,000 
0.000 
0.000 
0.000 
0,0rd0 
0.000 
0.000 
0.000 
0.000 
0.008 
0.000 

8 

0.950 

6 
0.680 
0.008 
0, 080 
0.050 
0.000 
0.060 
0.080 
0.000 
0.000 
0.125 
0.480 
0.000 
0.000 
0.000 
0,000 

12 
0.050 
0. a00 ' 
0.000 
0.000 
0.100 
0.940 
0.000 
0.170 
0.021 
0.104 
0,360 
0.000 
0.000 
0.000 
0.000 
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PRODUCTION/EIOMRSS RRTIO (Z = M + F) 
1 2 s 

5.488 3.080 0.500 

6 7 8 

1.188 0.350 1.500 

11 12 13 

0.668 40.808 70.0d0 

4 

0.175 

a 
0.520 

14 

3.000 

5 

0,150 

10 

0.320 

15 

i2.500 

RNNURL FOOD REQUIRE5 RS R FRRCTION OF THE MEQN CINNUQL BIOMflSS (FR) 

1 2 3 4 5 
80.000 40.008 4.500 3. a00 3. S0di 

6 7 B 9 10 

7.500 3.600 9.500 6.200 3.608 

11 12 13 14 15 

5.300 268.000 0.000 12.500 0.000 

1 e 3 4 

1208. 8@0 120B. 888 1209.000 lEOO.OOO 

6 7 a 9 

1288.0zdd 1200.0Q8 700.00B ?d0.8#8 
11 12 13 14 

900. a630 120%. 000 1200.000 700.00$ 

5 

1200.008 

10 

300.898 

15 

700.008 
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IN IT IRL  EQURLIBRIUM 

BIOMGSS RECRLCULRTED PER HRBITRT RREQ FOR OUTPUT 

BIOMCJSS CJNNUCIL FISHERY HCIBITGT ECOLCIGICQL 
PER UNIT PRODUCTION CRTCH PER FIRER EFFICIENCY 
OF HRBITRT PER UNIT UNIT OF [PRODUCTION/ 
R RECI HClB I TRT HLIBITRT CONSUMPTION) 

RRER UREQ 
BIRD 1 
SERL 2 
TIGER SHRRKS 3 
REEF SHFiRKS 4 
TURTLE 
SMRLL PELFIGIC 
JI3CK 7 
REEF FISHES 0 
LOBSTER 8 CRHBS 3 
BOTTOM FISH la 
TUNR 1 i  
ZOOPLRNKTON 12 
PHY TOPLtWKTON 13 
HETEROTROPHIC B 14 
BENTHIC RLGFIE 15 

15 
63 
42 
341 
13 

1064 
389 

25695 
2062 
357 

5 91 
993 

3805 
132042 
1 e6059 

81 
i 89 
21 

6 
2 

2050 
136 

38543 
1072 

114 
39 

3972 1 
266342 
3% 126 

158574 1 

0 
0 
0 
0 
4? 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1200 
1200 
1200 
120B 
1200 
1200 
1200 
700 
700 
300 
300 

1200 
1200 
700 
700 

CONSUMPTION VECTOR (BIOMRSS/HRBITRT FlRERl 
(COLUMNS REPRESENT PERDRTOR, ROWS REPRESENT PREY) 

1 2 3 

BIRD ' 1 
SEQL 
TIGER SHRRKS 
REEF BWRRKS 
TURTLE 
SMRLL F'ELRGIC 
JRCK 
REEF FISHES a 
LOBSTER b GARBS 
BOTTOM FISH 
TUNFl 
ZODPLflNKTON 
PHYTOPLRNKTOW 
HETEROTROPH I C  B 
BENTHIC GLGRE 

3 
10 
11 
i 2  
13 
84 
15 

8.08 
8,043 
0.00 
8.00 
0. 00 

816.00 
1243.00 

0. 00 
0.80 

24.00 
6B. 00 
0.00 
8.00 
0.80 

1a0.80 

0.80 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 

2,142.00 
378.00 

0. 00 
0.016 
0.00 
0.00 
0.0v) 
0.00 

56.70 
15.12 

1.69 
5.67 
1.89 

15.12 
3.45 

52.92 
26.46 
0.00 

0.00 
0.00 
0.00 
0.00 

3. ?a 

0.0675 
0. 0.0750 1111 

0.0461 
0.04Z9 
0.1467 
0.0921 
0.157'3 
0,0634 
0.0809 
0.1245 
0.1429 
0.0000 
0.2400 
0.0000 

TOTRL 1,200.00 2,520.00 189.00 
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Appendix 111.--Continued. 

BIRD 
SERL 
TIGER SHFIRKS 
REEF SHRRKS 
TURTLE 

1 
2 
3 
4 
c 
J 

SMRLL FELRQIC 6 
J QCK 7 
REEF FISHES 8 
LOBSTER & CRRBS 9 
BOTTUM FISH 10 
TUNQ i l  
ZOOPLRNKTON 122 
PHYTOPLflNKTON 13 
HETEROTROPHIC B 14 
BENTHIC FILGFlE 15 

TOTRL 

BIRD 
EERL 
TIaER SHRRKS 
REEF SCIRRKS 
TURTLE 
SMClLL PELGGI C 
JFICK 
REEF FISHES 
LOBSTER & CRRBS 
BOTTOM FISH 
TUNR 
ZOOPLQNKTON 

BENrtirc QLGRE 
PWYTOPLQNKTON 
HETEROTROPHIC B 

TOTGL 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

E I R D  1 
SEQL 2 
TIGER SHRRKS 3 
REEF SHRRKS 4 
TURTLE S 
SMRLL PELRGIC 6 
JGCK 7 
REEF FISHES 9 
LOBSTER 8: CRRBS 9 
BOTTOM F ISH 10 
TUN64 11 
ZOOPLLINKTON 12 
PHYTOPLQNKTON 13 
HETEROTROPHIC E 14 
BENTHIC RLGRE 15 

TOTfiL 

4 

@. C3B 
0.88 
0.00 
0.00 
0.00 
6.48 
0. 0e 

116,64 
6 . 4 0  
0.00 
0.80 
0.041 
0.00 
0.00 
0.00 

129.60 

7 

0.00 
0.88 
0.00 
0.00 
0.08 

110.3s 
0. tb0 

1, 183.54 
177.53 

0.00 
0.00 
0.00 
0.88 
0. 00 
0. 08 

1,479.43 

lla 

8.00 
0.88 
0.00 
0. old 
0,0@ 

160.72 
0.80 

603.0Q 
23.14 
33.43 
0.80 

133.72 
la. 08 

331.72 
a. 08 

1,285.72 

5 

0.00 
0.08 
0.00 
0.00 
0.00 
0.00 
0.00 
0" 00 
0" 00 
Id. 00 
0.00 
4.64 
0.00 
0.00 

41.78 

46.42 

8 

0.00 
0.00 
0.00 
e. 00 
0.00 
0.00 
0.00 

30,024.01 
0.00 
0.00 
0.00 

41,497.70 
0.00 

112,043.79 
68,537. a2 

244,184.11 

11 

0.00 
0.00 
0.00 
0.00 
8.08 

150.29 
0.0a 

25.05 
0.0tb 

25.05 
0.00 

112.72 
0.00 
0.630 
8.80 

313.10 

6 

0.00 
0.00 
0.00 
0.00 
0.00 

830.62 
0.00 
0.00 
0.00 
0.00 
0.00 

13,138.45 
0" 00 
0.00 
0.00 

13,977.08 

9 

0.00 
0.00 
0.00 
0" 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

* 0.00 
355.11 

0.00 
16,554.93 

0.00 

16,910.04 

12 

0.00 
0.00 
0.00 
0.00 
0. #a 
8.00 
0.00 
0.00 
0.00 
0.00 
0.@0 
0.00 

253.024.44 
' 0.00 

25,024.39 

278,048.83 
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Appendix fI1.--Continued. 

13 
BIRD 1 
SEAL 2 
TIGER SHFIRKS 3 
REEF SHFIRKE 4 
TURTLE 5 
SMALL PELFIGIC 6 
JFICK 7 

8 
9 
10 
1 1  
12 
13 
14 
15 

0.00 
0.00 
8.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 

14 15 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.08 
0.00 
0.00 

247,578m 61 
1 9  4029945.43 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0d00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
8.00 

TOTRL 0" 00 1 9  650,524. 84 0.80 

C VECTOR 

1 e 3 4 5 

18000.080 75600.880 50400.000 6604.000 2268.0061 

6 a 19 9 10 
997344.000 155340.006 2849904.000 465352.000 0.000 

11  12 13 14 15 

0.000 0.000 0,000 33336.00G1 720B0.000 

FIFI MFITRIX 

BIRD 1 
SEFlL a 
TIGER SHRRKS 3 
REEF SHRRKS 4 
TURTLE 5 
EMRLL PELFIGIC 6 
JfXK 7 
REEF FISHES i;r 
LOBSTER & CRRBS 9 
BOTTOM FISH 10 
TUNR 1 1  
ZOOPLRNKTON 12 
PHYTQPLRNKTON 13 
HETEROTROPHIC R 14 
BENTHIC ClLGFIE 15 

1 

1 * 000 
0.000 
0.000 
0.008 
0.000 
0.000 
0.000 
0" 000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

2 

0.000 
1.000 
0.000 
0,000 
0.000 
0.000 
0.000 
0.000 
0.008 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

3 

0.000 
0.000 
1.080 
0.000 
0.000 
0.000 
0.000 
0.000 
8,000 
0.000 
0.000 
0.000 
0.000 
0.080 
0.000 

4 

0.000 
0.000 
0.000 
0.166 
0.000 
-0.190 
0.000 
-3.420 
-0.190 
0.000 
0.000 
0.000 
0.000 
0.000 
0.008 
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Appendix 111. --Continued. 

BIRD 
5 EIlL 
TSGER SHRRKS 
REEF SHRRKS 
TURTLE 
SMRLL PELRG H C 

PHYTOPLQNKTON 
HETEROTROPHIC El 
BENTHIC CILGFIE 

BIRD 
SERL 
TIGER SHFIRKS 
REEF SHRRKS 
TURTLE 
SMClLL PELtX3IG 
JRCK 
REEF FISHES 
LQBSTER 8 CRFLBS 
BOTTQM F ISH 
TUNR 
ZOOPLRNKTON 
PHYTOPLRNKTON 
HETEROTROPHIC B 
BENTHIC RtDRE 

1 
2 
3 
4 
5 
6 
7 
13 
9 

10 
1 1  
12 
143 
14 
15 

1 
2 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

s 

BIRD f 
SECJL 2 
TIGER SHFIRKS 3 
REEF SHFlRKS 4 
TURTLE 5 
SMRLL PELFIGIG 6 
JRCK 7 
REEF FISHES 13 
LOBSTER & CRFIBS p3 
BESTTOM FISH 18 
TUNR 11 
ZOOP LRNKTON 12 
PHYTOPLRNKTON 13 
HETEROTROPHIC B 14 
BENTHIC m.aaE 15 

5 

0.000 
0" 000 
0.008 
0.808 
0.143 
0.080 
0.000 
0.00% 
0.000 
0" 000 
0" 0#0 

-0.358 
0.000 
#. 000 

-3s 150 

9 

0.000 
8. #sa0 
8,080 
0.000 
8.000 
0.00c4 
0.000 
0.080 
0,494 
0.080 
0.000 

-0.172 
0.000 

8.000 

13 

0,000 
0.000 
0.000 
0.000 
0.000 
0.888 
0.000 
0.000 
0.000 
$3.088 
0.088 
0.0Bl0 

66.500 
0,008 
0.000 

-a. 028 

6 

0.000 
0.00B 
0.008 
0.800 
0.000 
0.595 
0.900 
0.000 
0. 000 
0.880 
0.000 

-7.058 
0.000 
8.080 
0.000 

10 

0.008 
0.088 
0. B00 
0.000 
0.000 

-0.458 
0" 800 

-0.065 
0.210 
0,000 

-0.374 
8.000 

-0.929 
0.000 

14 
8.000 na. 800 
0.000 
0.080 
0.000 
0.008 
0.000 
0. 000 
0.000 
8.000 
0.000 
0.088 
0.000 
0.975 

-10.625 

- 1 . 6 ~ ~  

WOULD YOU LIKE TO CHANGE AHY INPUT PAIQAME'FERS 

7 

48.000 
0.000 
8" 800 
8,088 
8.000 

-0,304 
0,333 
-3, a40 
-0,456 
8. 000 
0,0uI0 
0.600 
8,008 
8,800 
0.8188 

11 
0.080 
8.00# 
0.008 
0.000 
8,000 

-2.54% 
0,000 

-0.424 
0, 000 

-0.424 
0.627 
-is 908 

0.000 
0.080 
0.008 

15 

0. ##a 
0.808 
8.000 
id. 000 
0.00v) 
QI. 000 
bll, 000 
8.000 
Gs. 000 
0.000 
8.000 
0.000 
0. a00 
0.000 

1 i . m  

(Y/N)? N 

0 

0.000 
0.000 
0,000 
0.000 
0.000 
0. el00 
0 ,  000 
0. E56 
0,  000 
0,800 
18.000 

-1.615 
Qf. 000 

-4,361 
-2.356 

12 

B. 000 
0.000 
0, 000 
0" 1800 
0.008 
8.880 
0.080 
0.00Q) 
0.008 
0.000 
0.000 

38.000 
-254.300 

0" 000 
-25.200 

WOULD YOU LIKE TO SAVE THE INPUT PAWMETERS FROM 'THIS RUN (Y/N)? N 
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Appendix 1V.--Changing an input parameter value. 

RUN 

PLERSE ENTER THE NRME OF THE F I L E  TO BE USED ? JEFF 
THE F I L E  TO BE USED IS JEFF, I 6  THIS CORRECT (Y/N) ? Y 

ORE YOU USING R SCREEN OR R PRINTER (S/P) ? S 

WOULD YOU LIKE TO MRKE RNY ChlRNGES TO THE INPUT VRLUES NOM (Y/N)? Y 

l = :  
2 r  
3 =  
4 =  
5 =  
E =  
7 =  
0 s  

KNOWN BPOMRSS/HRBITRf &RE@ IB) 
TOTRL CFITCH/HRBITRt RRER (CRTCH) 
ECOTROPHIC EFFICIENCY (EE) 
DIET COMPOSITION (DC) 
PRODUCTSON/BIOMRSS RRTIO ( 2  = M + F) 
FOOD REQUIRED (FRRCTION OF MERN FI#NUQL SIOMRSS) 

(MRKE RNOTHER PRSS) 

OICE (1-B9? 3 

i e 3 4 

(FR) 

BIRD SEFIL TIGER SHFIRKS REEF SHFIRKS 

5 6 7 0 

9 1# 11 12 

TURTLE SMRLL PELRGIC JFICK REEF FISHES 

LOBSTER & CRRBS BOTTOM FISH TUNQ ZOOPLflNKTON 

13 14 15 
PHYTOPLRNKTON HETEROTROPHIC B BENTHIC RLGQE 

ENTER THE NUMBER OF THE ECOTROPHIC EFFICIENCY PRRRMETER 
TO CHRNGE 0 - 15 
THE VRLUE IS CURRENTLY ,95 
ENTER THE NEW VRLUE ? - 7 5  

(ENTER 8 I F  NO MORE TO BE CHRNGED) ? 3 

ENTER THE NUMBER OF THE ECOTRUPHIC EFFICIENCY PRRRMETER 
TO CHfiNGE.0 - 15 (ENTER 0 I F  NO MORE TO BE CHRNGED) +? 0 

I, = KNOWN EIOMRSS/HRBITRT RREQ (E) 
2.- TOTQL CRTCH/HRBITRT FIRER (CRTCH) 
3 = ECOTROPHIC EFFICIENCY (E€) 
4 = DIET COMPOSITION (DC) 
5 = PRODUCTION/BIOMRSS RFITIO ( Z  = M + F) 
15 = FOOD REQUIRED (FRRCTION OF MEQN RNNURL BIOMRSS) (FR) 
7 = HRBITRT RRER (HRBRR) 
8 = NO MORE CHFlNGES TO BE MRDE (WOKE RNOTHER PRSS) 

ENTER THE NUMBER OF YOUR CHOICIZ (1-8)? 
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Appendix V.--AA matrix warning message. 

f 2 4 5 

1288.088 1200.808 1200.800 1280.800 

6 4 a 9 i0 

11 122 93 14 is ' 

6900.088 

708,800 700.00b 308.800 12@8 * E308 1280.000 

908.080 1208 s 008 P208.0BQ 7B0. a00 700.000 

** WQRNINB :THE DIFIGONFIL ENTRIES I N  THE Rfi  MRTRIX RRE NOT 
POSITIVE FOR THE FOLLOWING SPECIES GROUPSt! 

SPECIES GROUP LOCQT I ON VRLUE 

BOTTBA-FYSR-- RirlTTBJBT -8:893---- 

a**) NOTE: THE FIIBOVE INDICRTES THRT PREDRTION PLUS FISHING (F16 RPPLICRBLE) 
I S  EXCEEDING PRODUCTION. THE EBURLIBRIUM BIOWRSS ESTIMRTES 
QS eS RESULT, FIRE NEGFITIVE. THEREFORE, THE 
EQUQLIBRJUM BIOMf4SS QUTPUT HRS BEEN SUPPRESSED. 

PLEQSE CHECK THE INPUT VRLUES OF: DIET COMPOSITIONI 
PRUDUCTION/BIOMQSS RND FOOD REQUIREMENTS FOR THE 
SPECIES GROUPS kISfEI9 RBOVE FIND RERUN THE PROGRCIM. 

THE F1Q MRTRIX 

1 2 

BIRD 
SERL 
TIGER SHFIRKS 
REEF SHCIRKS 
TURTLE 
SMRLL PELRG I C 
JQCK 
REEF FISHES 
LOBSTER & CRABS 
BQTTOM FISH 
TUNG 
ZOOPLRNKTON 
PHYTOPLQNKTON 
HETEROTROPHIC B 
BENTHIC RLGQE 

1 
2 
3 
4 
5 
6 
7 
0 
9 
10 
11 
12 
19 
I4 is 

1.008 
0. B80 
0. 800 
0.006 
0.880 
0.000 
0.000 
0.000 
0. 800 
0.080 
0.000 
0.000 
0.0rd0 
0.0160 
0.000 

0.000 
1.000 
0.008 
0.000 
0.080 
0.000 
0.000 
8.000 
0.808 
0.000 
0" 000 
0" 000 
8.000 
0.000 
0.000 

3 

0. #a0 
0.000 
1.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

4 
0.000 
0.000 
0.000 
8.166 
0.000 
-8.190 
0.000 
-3.420 
-0.190 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
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Appendix V, --Continued. 

5 6 7 8 
BIRD 1 
SERL 2 
TIGER SHRRKS 3 
REEF SHRRKS 4 
TURTLE 5 
SMFILL PECFlGIC 6 
JRCK 7 
REEF FISHES 8 
LOBSTER & CRRBS 9 
BOTTOM FISH 10 
TUNR l i  _ _  z GOPLRNKTON 12 
PHYTOPLRNKTON 13 
HETEROTROPHIC B 14 
BENTHIC RLGRE 15 

BIRD 1 
SEFIL 2 
TIGER SHRRKS 3 
REEF SHClRKS 4 
TURTLE 5 
SMFILL PELRGIC 6 
JOCK 7 
LOBSTER R CRRBS 9 
BOTTOM FISH 10 
TUNR 11 

REEF FISHES a 

ZQOPLRNKTON 12 
PHYTOPLRNKTON 13 

I HETEROTROPHIC B 14 
* BENTHIC RLGRE 15 

0.000 
0.000 
0.0180 
0. 000 
0.143 
0.000 
0. 000 
0.000 
0.080 
0.000 
00 000 
-8.358 
0. QOO 
0.000 
-3.150 

9 
0.000 
0.000 
0.800 
ia. 008 
0.000 
0. 000 
0.080 
0" 000 
0.494 
0.000 
0,000 
-0.172 
0.000 

0" 000 
-a. 028 

13 

BIRD 
6EFIL 
TIGER SHRRKS 
REEF SHRRKS 
TURTLE 
SMFILL PELFIGIC 
JRCK 
REEF FISHES 
LOBSTER 8 CRFIBS 
BQTTOM FISH 

1 
2 ~ 

3 
4 
5 
6 
7 
8 
9 
10 

TUNR 11 
ZQOPLFINKTOM 12 
PHYTOPLRNKTON 13 
HETEROTROPHIC B 14 
BENTHIC RLGQE 15 

0.000 
0. 000 
0. 000 
0.000 
0.000 
0.000 
0.000 
0.008 
0.000 
0" 000 
0.800 
0" 000 
66.500 
0.000 
0.008 

0.000 
0.000 
0.000 
0.000 
0.000 
0.595 
0.000 
0. 800 
0.000 
8,  000 
0.000 
-7.050 
0.000 
0.000 
0.000 

1@ 

0,0013 
0. 000 
00 000 
0.080 
0.000 
-0.450 
#. 000 
-1.688 
-0.065 
-0.093 
0. @00 
-0.374 
0.008 
-0.929 
00 000 

14 

0.000 
0. 000 
0.000 
0.000 
0.000 
0,000 
0.000 
0.000 
0.000 
8.000 
0.008 
0,000 
0.000 
0, 975 

-10.625 

0.000 
0.000 
0" 000 
0.000 
0. 000 
-0.304 
0.333 
-3.040 
-0.456 
0.000 
0.800 
0,000 
0.000 
0.000 
0.800 

1 1  

0.080 
0.000 
0.000 
0.000 
0.000 
-2.544 
0.000 
-0.424 
0,800 
-0.424 
0, 627 

8.000 
0,080 
0.000 

13 

-1.9013 

0" 000 
QI. 000 
0.000 
0.000 
0.000 
8.000 
0.000 
e. 256 

8.000 
-1.615 
0.000 
-4.361 
-2.356 

12 

0,000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
38.000 

-254.880 
0.000 

-25.200 

0" 00cd 
0.000 
0.000 
0.000 
0.080 
0.000 
0.080 
8.000 
0.000 
0.000 
0,000 
0.000 
0.080 e. 000 

11. 875 

WOULD YOU LfehE TO CHRNGE CINY INPUT PRRRMETERS (Y/N)? N 

MOULD YOU L IKE TO SRVE THE INPUT PRRRMETERS FROM THIS RUN (Y/N)? N 

i 
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Appendix VI.--Diet composition warning message. 

ECOTROPHIC EFFIClENCY (FRACTION OF PRODUCTION CQNSUMED BY PREDATORS) (EE) 

1 '  2 3 4 5 6 7 B 
8.956 0.950 0.950 0.950 0.950 0.950 0.950 0.950 

3 18 11 12 13 14 15 

8.9516 8.958 0.950 0.950 0.950 0.950 0.950 

**+ WFIRNING: THE DIET COMPOSITION FOR THE FOLLOW SPECIES 
DOE8 NOT SUM TO 1 OK 0, PLEFISE VERIFY DC INPUT 

REEF FISHES 

WCiULD YOU LIKE TO CHFlNGE FINY INPUT PFIRCIMETERS (Y/N)? N 

WOULD YOU LIKE TO SCIVE THE INPUT PRRRMETEKS FROM THIS RUN ( Y I N ) ?  N 


